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fi _sctherre’s never a drip through 


a genuine Cpe Clip 


L. ROBINSON & CQO. (GILLINGHAM) TD. 
London Chambers, Gillingham, Kent 
Phone 5282 
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AT FARNBOROUGH... 





and the 


world over... 


GRAVINER 
PROTECTS 


AIRCRAFT 





+ 








Most British and many foreign aircraft carry Graviner 
fire protection equi; ment. Designed to give the maximum 
safeguard against fire or explosion risks Graviner pro- 
tection covers every requirement from a single hand 
extinguisher to a complete fire protection and prevention 
system. 

At Farnborough this year Stand No. 206 will show 
the full range of Graviner equipment including the 
GRAVINER FIREWIRE, the accepted resetting fire 
detector for modern aircraft which has now logged over 
350,000 flying hours. 





STAND N° 206 


GRAVINER MAN UFACTURING CO. LTD., COLNBROOK, BUCKS. Tel: Colnbrook 48 
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British Aluminium in Aviation 


The Vickers “Viscount,” one of Britain’s most 

successful aircraft and first airliner to be powered by propeller-turbine, . 
is being chosen by major airlines the world over. 

In the construction of airframes, where strength and 

lightness go hand in hand, aluminium is the designer’s answer— 


and has been for thirty years. 


2 » — >. » = . » J 
De eee A ale A ! Se a 


g) The British Aluminium Co Ltd 


NORFOLK HOUSE ST JAMES’S SQUARE LONDON SWI 
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Stondard Dp A — 


Probably the most comprehensive 


PRECISION APPROACH AIRFIELD RADAR(G.GA) 
in the World. 


This equipment 
is being 
demonstrated 
in operation at the 
S.B.A.C. Exhibition 
and Flying Display, 
Farnborough 


The NE W Standard PAR type SLA.3 


has these outstanding features :— 


@ Simpler. Total number of valves reduced @ Remote control and presentation over a 
by 4/Sths. single cable. 
@ Maintenance costs correspondingly reduced. @ The same high standard of engineering. 
@ Greater reading accuracy. @ 30°, bigger picture. 
@ Price reduced by 70°. 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London, W.C.2. 


RADIO DIVISION . Oakleigh Road - New Southgate - London - N.Il 
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B.N.V. spiral bevel gears used in Westland S.55 main rotor drive 


£2 N 


for Gears 








It is significant that all British shaft-driven helicopters in current production as well as rotary wing 


aircraft now in regular production on the Continent have gears by E.N.V. 
The design and development of precision gears for angular drives need specialised knowledge, equip- 
ment and manufacturing technique which E.N.V. are able to place at the disposal of the aviation 


industry. 
In addition to their uses, for helicopter transmissions, gears of this class have applications for aero- 


engines, flying controls and accessory drives. 


S.B.A.C. Display - Farnborough - Stand 121 


HYTHE ROAD, WILLESDEN, LONDON, N.W.10 


1V ENGINEERING COMPANY LIMITED 
A.P. 265-58 








31 AuGusTt 1956 


FLIGHT 














Inflatable Equipment 





| When at Farnborough 





BE SURE TO SEE THE NEW 


Elliot 


for survival 


Put yourself right in the picture on the 
latest inflatable equipment by calling 
at the Elliot Stand at Farnborough. 
You'll see the new range of Elliot 
inflatable dinghies and survival packs 
including the single seater pattern for 
fighter pilots. 


It’s your chance to find out about the 
new Elliot Inflatable Escape Chute— 
the most successful answer to the 
problem of escape from larger aircraft 
after crash landing. And there’s the 
Bristol Sycamore helicopter with its 
remarkable Elliot Inflatable Hangar. 


STAND No. 222 


in the Exhibitors’ Hall 


STAND No. A33 


in the Enclosure 


ELLIOT EQUIPMENT LIMITED 


ONE OF THE P.8, COW GROUP 


LLWYNYPIA, RHONDDA, SOUTH WALES 


TELEPHONE : TONYPANDY 3232 


























DYNAMIC BALANCING 
BY ELECTRONICS 


Send for this illustrated booklet 
giving particulars of our 
apparatus for the accurate static 
and dynamic balancing of high 
speed rotating components 


Adopted as standard equipment by Air Ministry. 
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Pilots are confident with Reid & 
Sigrist’s instruments and this is the 
main reason why so many aircraft 
manufacturers always specify Reid & 
Sigrist products. Their accuracy and 
reliability resulting from years of ex- 
perience and research enable us to 
offer instruments of guaranteed quality 
and performance. Let us send you 
full details of these highly efficient 
safety aids. 


REID & SIGRIST LTD 


BRAUNSTONE WORKS, BRAUNSTONE, LEICESTER. 
TELEPHONE: LEICESTER 88101/2/3/4 
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ASSOCIATION 
Radio 


Amalgamated Wireless (Australasia) Ltd. 


Canadian Marconi Company Ltd. 


Marconi Instruments Ltd. 


Marconi’s Wireless Telegraph Co. Ltd. 


4 
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AIRCRAFT 
RADIO 


Australia’s aviation industry has been built by the 
enterprise of the Australian people and today it has 
an outstanding record of safety and efficiency. By 
providing much of the airborne and ground radio 
equipment, and by its Australia-wide servicing organi- 
sation, Amalgamated Wireless (Australasia) Limited 
has contributed in large measure to this proud record. 





H.F. Transceiver Type 
HAC-1-8-10 Channels, 
70-80 watts, weight 65 Ib. 
Designed for airline service. 









The new Airmite Il lightweight VHF 
Transceiver. 4 channels, weight 15 
Ib. Range 100 miles. Particularly 
suitable for light aircraft. 










The very successful double-pulse 
Distance Measuring Equipment. 
Mandatory equipment in Australia. 
Maximum ranges of 100, 200 or 300 
nautical miles. 












All particulars from 


MARCONI’S WIRELESS TELEGRAPH 
COMPANY LIMITED 
CHELMSFORD ESSEX 











See equipment at S.B.A.C. 
Show Static Exhibition on 
display at Stand Nos. 22, 
23, 24, and 25. 


47 York Street, Sydney 


AUSTRALIA'S NATIONAL WIRELESS ORGANISATION. 
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Marconi’s NEW Pilot Operated 
AUTOMATIC DIRECTION FINDER 





Sub unit construction 
throughout ensures case 
of maintenance. 


Type AD712 provides automatic or manual 
direction finding, radio range and Consol reception 





Crystal controlled automatic tuning 
2 P The entire system comprises Controller, Receiver, 
Decade frequency selection in 0.5 kc/s steps Loop, QE Corrector, one or more Bearing Indicators 
- * . and a Sense Aerial 
Fixed Loop system with no moving parts . BEARING INDICATOR 


Electrical Quadrantal Error correction of up to 25° 


Up to 60 feet of sense aerial feeder and 50 feet of 
loop aerial feeder 


Sense aerial of only 5 hi caps required 

@ Sensitivity of 25, V/m for a bearing accuracy of 
+2° (including QE) 

More than forty Airlines and twenty Air Forces fit 


Marconi air radio equipment. Marconi airport install- CONTROLLER RECEIVER LOOP 
ations are in use throughout the world. 


: 
A 














Lifeline of Communication 


MARCONI 


Airport and Aircraft Radio Systems 





f 





MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX 
tA 2) 
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Marconi Airfield Control Radar 
Type S.232 














OPERATES AT FULL EFFICIENCY IN ALL WEATHERS 
The S.232 operates in the 50 cm. band using a wavelength which is long 


enough to be unaffected cloud and rain. This also gives more efficient The photograph above is of the 

e od by a J P.PJ1. display with the M.T.1. 

radiation from the aerial system, thus longer ranges can be achieved for the switched off, that below shows 

. , ’ M.T.1. switched on and all un- 

same power output and aerial gain than with short wave lengths. wanted ground clutter elimin- 
ated. 


CUTS OUT ‘PERMANENT ECHOES’ FROM MOUNTAINS, 
BUILDINGS, ETC., WHICH OBSCURE AIRCRAFT RESPONSE 
Unwanted ground clutter can be eliminated in the $.232 by an extremely 
efficient Moving Target Indicator (M.T.I,) system which feeds only echoes 
from moving objects to the display. 





IS INSTANTLY OPERATIONAL AT ITS RATED PERFORMANCE 
The S.232 is crystal controlled and the equipment can be switched on with- 
out any subsequent tuning. The M.T.I. system needs no time to settle down. 











Marconi Ground Radar is used by 18 Air Forces. 


Lifeline of Communication 


MARCONI 


Planning and Installation of Military and Civil Radar Systems 





MARCONI’S WIRELESS TELEGRAPH CO. LTD., CHELMSFORD, ESSEX 
RI 
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22,000 * 


—20;6006- LBS BY PARACHUTE 


22.000 
Loads of 20;666-lbs have been dropped successfully 
from the Blackburn Beverley on 6 G.Q. 66 ft. Dia. 











Rinne parachutes. 

Mi } | ih These parachutes, which have an individual load 

Api Sy capacity of 3,000 Ibs, may be easily dismantled into 
> five sections for repair and handling in the field. 

Like other G.Q. parachutes of advanced design they 

are extremely stable in flight. 


HE 2 load of 20000 wad deypped rom. a Blacktum, Beverley acrorarlt on July 2 1966 


(AVERT Re Ts 
(iewave® RR ce m 


acumen sire 
1% 


a 
ae. 
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The Vickers Viscount 701 


R.M.A. “ Discovery”, flagship of B.E.A.’s Discovery Fleet 





FRIAR PARK FOUNDRY, FRIAR PARK ROAD, WEDNESBURY, STAFFS 
@ 180/81 
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Providing the most advanced 
fire-detecting and fire extinguishing 
systems for all types of aircraft as 
well as a wide range of crash 
tenders, fire-fighting vehicles, 

and equipment to meet all airfield 


fire dangers. 


See the Pyrene Fire Appliances on Stand 37... 
the Crash Tender Exhibit—and the Pyrene 
crash tender on fire protection duty at the 
S.B.A.C. Flying Display, FARNBOROUGH 





Spex 


EQUIPMENT 


THE PYRENE COMPANY LIMITED 


9 GROSVENOR GARDENS, LONDON, S.W.1. 
(VICtoria 3401) 


Head Office & Works: BRENTFORD, MIDDLESEX. ° ° > 
Cansdien Plant: TORONTO. An investment in peace of mind 
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TURBINE DISCS 


and 


COMPRESSOR WHEELS 


for 
WORLD-FAMOUS 
BRITISH 
GAS TURBINE 
ENGINES 


AVON 
DERWENT 
GHOST 
GOBLIN 
NENE 
MAMBA 
OLYMPUS 
PROTEUS 
PYTHON 
SAPPHIRE 





The large Drop Hammers of our Lincoln Forge produce a wide range 
of TURBINE DISC and COMPRESSOR WHEEL forgings 
in Heat Resisting Steels for the BRITISH AERO-ENGINE INDUSTRY 


SMITH-CLAYTON FORGE LTD - LINCOLN - ENGLAND 
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night flight to Barcelona 





(Photo by courtesy of 
British European Airways) 


IT’S TIME TO GO 


The passengers, weighed, farewelled and Customed, are strapped snugly 
in their seats. The pilot has been through the long pre-take off routine. 
Everything's ready—’plane, passengers, crew, food, drink—and fuel. 

Yes, fuel. It came from a storage tank fitted with a Simmonds Contents 
Gauge and a Simmonds Pump Controller. It went through a Simmonds 
Separator Filter, ensuring clean, water free fuel in the aircraft tanks. 

And here in the 'plane the pilot can see the fuel load registered on 
Simmonds Pacitor Fuel Gauges and Simmonds Flowmeters. Does the name 
Simmonds keep cropping up? It always does where there is aviation fuel. 





STORAGE PumP SEPARATOR AIRCRAFT WATER SPECIFIC GRAVITY FUEL 
TANK GAUGES CONTROLLERS FILTERS 


FUEL FILTERS DETECTORS METERS TANK GAUGES 


RATE OF FLOW LBS LEFT 
FUEL FLOWMETERS 


SIMMONDS EQUIPMENT FOR AIRCRAFT FUELS 


FRAM SEPARATOR FILTERS ARE FULLY APPROVED BY THE MINISTRY OF SUPPLY 


SIMMONDS AEROCESSORIES LIMITED 
Enquires to: Byron House, 7-8-9, St. James's Street, London, S.W.| A MEMBER OF THE FIRTH CLEVELAND 
CRC 43P 


Head Office & Works: Treforest, Pontypridd, Glamorgan 
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—and the doors that can take it! 
















When Winter comes in Fairbanks, Alaska, the ground buckles and the 
mercury drops out of the thermometer. Then in Spring, the sand turns 
into a sea of mud. During five sub-zero, sunless months, few doors 
would do what these doors do— open at the touch of a button, 
slide smoothly along a weather-proof track scorning any amount 

of wind-force. 


This is an extreme example of Esavian pioneering — a spirit 

which has created a perfect type of 

light alloy hangar door. Many 

organizations (including De 
Havilland and B.E.A.) have 
chosen it for its fine design 
and great efficiency. 
















Esavian are pioneers for 
the jet age. 


Our technical staff can offer 
a wealth of information to 
architects and consulting 
engineers who have 
special problems. 


PRINCIPLE 
FOR DOORS, WINDOWS, PARTITIONS AND FOLDING SCREENS 


Esavian Ltd., Esavian Works, Stevenage, Herts. Tel: Stevenage 500 
Esavian Works, Carfin, Lanarks. Tel: Holytown 391 
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BOULTON PAUL 


esses 
POWER CONTROLS 


are made in a wide variety 
of sizes and arrangements, 
tailored to suit the aircraft 
for which they are designed. 


are supplied in self-contained 
units which can easily be made 
accessible for quick removal 
and replacement. 


can be tuned and tested while 
off the aircraft, permitting 
rapid servicing of civil air- 
craft or repair of military 
types in active service. 


— have no long pipe runs exposed 
to damage from enemy action. 


— are sensitive, accurate, stable, 
reliable and safe. 
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—_—— "ME ADDITIVE EFFECT OF THESE DETECTOR HEADS 
aa aves SEMI-CONTINUOUS CORD COVERAGE AND ENSURES 
EXTREMELY RAPID RESPONSE. 


GF te ny a PL. 
One) . ALL 
| , EQUIPPED 
WITH 


THE, DOC 


OF TEsT B 
THE ENGI HEALTH © 
HOT-SPOTS WHICH 


THERMAL CONTROL CO. LTD — 


Hove 35929 
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Below: An earlier model on the 
Bristol Britannia, 


HML Hydraulic Test Rigs 

really are Universal. They will 
service all types of aircraft and 
components—and pre-setting 
takes only 15 seconds. 

Week by week the demand 

for these rugged, reliable rigs 
grows—and for static rigs and 
other HML equipment. If 
you've a problem that hydraulics Above: The 1956 Mark Ill rig 


on a Stratocruiser. 
can solve, why not call in HML? 








We are at |S.B.A.C. Flying Display and Exhibition STAND No. 11 
Covered Section, Outside Equipment Display 





@2i;1RS (ENGINEERING) LTD. aircrarT DIVISION 


% Mobile and Static Hydraulic Test Rigs for Aircraft and Components & High Speed Gear Boxes ¥& Hydraulic Equipment 
for Guided Missiles 4 Hydraulic Power Units for all purposes § & Piston-type Accumulators 4% High-pressure Fikters 





466-490, EDGWARE ROAD, LONDON, W.2. TELEPHONE: PADDINGTON 0022 (12 lines) 


DHB/2620 
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BRITAIN’S AIR 
UNIVERSITY 


offers specialist training in 


e FLYING 
e NAVIGATION 
e ENGINEERING 
e RADIO/RADAR 


PS ) « Sigs iene» ——- 
” of 4 A OVI L i ™™ ay ie = ‘ >> a ~. a 
et - * - ' & “ | 
w . ‘ =? 


- - . . 
na Fixed Wing 
at 


4 — © 
7 _* 





t 


AIR SERVICE 
TRAINING LTD. 


HAMBLE, SOUTHAMPTON 
Telephone: - - Hamble 3001/9 


2 , 
=U 
A Member of the Hawker Siddeley Group 
‘. A entliod 
aes it ak, ete 


wae +4 2 
ee’ * . ie 
5 o. gos 
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First Choice ror 
: i FRONT-LINE AIRCRAFT 



































* *. 
High speeds, high pressures, high temperatures— 
today’s flying conditions demand the complete STAINLESS STEEL 
oa / le : FLEXIBLE PIPE ASSEMBLIES 
dependability of Avica Flexible Assemblies, 
i For all applications 
tested and proved over many years in the majority involving temperatures 
ey ae oe one ° from below — 100°C, to as 
of Britain’s civil and military aircraft. high as 450°C, Sizes from 
i” to 4”, with wide 
range of coupling types. 
SWIVEL PIPE COUPLINGS 
Used with rigid tubing 
where flexible piping cannot 
be employed. In }”, §” and 
}” pipe sizes for working 
pressures up to 4,000 p.s.i. 
IGNITION HARNESS 
For protecting ignition 
leads and other electrical 
wiring from the effects of 
heat, vibration and 
moisture. 
STAINLESS STEEL 
BELLOWS ASSEMBLIES 
Allow for expansion and 
contraction of metal ducting, 
due to temperature and 
pressure variations. For 
temperatures up to 450°C, 
SUPPORT CLAMPS 
Designed so that 
cushion can be renewed 
giving indefinite life to 
the clip. 
a * 
SYNTHETIC RUBBER 
FLEXIBLE PIPE ASSEMBLIES 
Approved for systems 
with temperatures from 
— 40°C. to + 160°C, at pressures 
up to 3,000 p.s.i. 
va we 








AVICA EQUIPMENT LIMITED 


MARK ROAD + HEMEL HEMPSTEAD - HERTS 
Telephone: Boxmoor 4711 - Cables: Avica, Hemel Hempstead. 
VISIT AVICA AT FARNBOROUGH—STAND 233 
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There are millions of 

them at Farnborough. And nuts, bolts 
and rivets too. They’re 

flying high with the fastest 

fighters, wide and handsome 

with giant air liners. 

\ In the brilliant flash of 
silver and the thrill 

of speed, these 

tiny components 

that we supply may 

pass unnoticed — but 

remember, it’s the 

small parts that 

keep the big 

planes flying. 


ever seen 


a washer 


with wings? 


Le el EE Be NR Bs. 


EUSton 6151 (7 lines) 


Materiais Limited 


Stand 147 


Metals, A.G.S., A.S. and B.S. Parts. 
Pop riveting equipment 
and Parachute fittings. 


Aircraft 
Midland Rd., London N.W.! 


Fully released to A.I.D., A.R.B., LA., & 1.F.V. conditions 
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The 800 soldiers in this parade, with their 


is Ocoee fighting equipment, are a normal load for one 


squadron of 


ST . feuerleys 


yo 


— yo 
—S” 


Blackburn and General Aircraft Limited. Brough, E Yorks. 


A75/a 
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Now/ PERFECT SAFETY 


ON EVERY RUNWAY 


Sweeps at 10-15 m.p.h. 
Collecting as it goes 


WIDTH OF SWEEP 9ft. 10in. 


TRAVELLING SPEED 20 m.p.h. SEE IT AT WORK ON 
He rani aincrarr park.  FARNBOROUGH RUNWAYS 


AND STAND 292 DAILY SEPTEMBER 3rd to 9th 


ZWICKY LTD SLOUGH - BUCKS SLOUGH 2481 
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B.O.A.C. Arconaut 


a IOl use 


in the aircraft industry 


“TITEBOND” Adhesive ensures a safe 
bond— it is well known for its strength and USERS OF “TITEBOND”’ INCLUDE 
SUCH WELL-KNOWN ORGANISA- 


durability. Among the many users of this 
TIONS AS:— 


adhesive is the British Overseas Airways 

Corporation, where it is used in the con- @ British European Airways 
British Tabulating Machine 
Company Limited 

E. K. Cole, Led. 

McMichael Radio Led. 
National Coal Board 

Post Office Factories 
Department 

Rolls-Royce Limited 
Scandinavian Airlines System 
Short Brothers & Harland Ltd. 
Vickers-Armstrongs 


struction of the Argonaut Aircraft which 
is giving excellent and reliable service. 


‘“*TITEBOND” 


Adhesives 


Specification D.T.D. 900/4240 No. 22/3 
Specification D.T.D. 900/4114 No. 24 


APPLICATIONS OF “TITEBOND” 22 : — 
FELT TO METAL—LANGITE TO METAL (Aircraft) Limited 
A copy a our illustrated brochure F.1l ASBESTOS TO METAL 
containing many applications of “TITEBON D” Our Research Department is at your ser- 
and other of our Adhesives, will gladly be sent ¢ 


on request Vice, to advise you on your “Sticky” 


problems. 


SURRIDGE’S PATENTS LTD. 


Beckenham, Kent. Telephone: BECKenham 0168 
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WHICH ARE PLAYING A VITAL PART IN THE 
PRODUCTION OF BRITAIN’S AIRCRAFT AND 
ACCESSORIES 


Metal Cutting Oils 
Drawing Compounds 
Rust Preventives 
Hydraulic Oils and Fluids 


Special Lubricating 
Oils and Greases 


Heat Treatment Oils 
and Salts 


Industrial Cleaners 
Mechanical Leathers 





Kasearch 





aughan 


€ Co. Ltd. 
BIRMINGHAM 4, ENGLAND 


WORKS AND DEPOTS AT: BIRMINGHAM + MANCHESTER ~- LIVERPOOL + SOUTHALL (Middx.) + BRISTOL - GLASGOW 


. 7 
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TODAY...and TOMORROW! 


TEDDINGTON AIRCRAFT 
CONTROLS 


The majority of British Aircraft flying to-day are and the range of Teddington controls is being 
fitted with equipment supplied by Teddington continuously extended to meet the demands of 
Aircraft Controls Ltd. Looking to the future — new designs. The latest developments will be 
the aircraft of tomorrow are taking shape to-day seen on Stand 49 at Farnborough this year. 


STAND No. 49 FARNBOROUGH 1956 


DIFFERENTIAL INTERVALO- 
PRESSURE METERS 
SWITCHES 





SYSTEMS 


CONTROLS 











TEDDINGTON AIRCRAFT CONTROLS LTD., MERTHYR TYDFIL, SOUTH WALES. Tel: Merthyr Tydfil 666 
London Offices: COLNBROOK BY-PASS, WEST DRAYTON, MIDDLESEX. Tel: Colinbrook 502 
Sco, TAADE mama 51 BROMPTON ROAD, S.W.3. Tel: KENsington 4808 
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CARLISLE sraintess streets 


used by the leading 
aircraft and aero engine 


\ 
manufacturers 





c. G. CARLISLE & CO. LTD 
Telephone: 


1ONA STEELWORKS, PENISTONE R&D., 
Sheffieid 48791 (3 lines) 





SHEFFIELD 6 
Telegrams: NICHROME, Sheffield. 
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TAP @ and VORMALAIR 





From Yeovil, Normalair is supplying new components and spare 
parts of cabin pressure control, air conditioning and oxygen 
NORMALAIR (AUSTRALIA) PTy. Ltp. breathing equipment for British, American and French aircraft 
MELBOURNE used by the N.A.T.O. Air Forces. 
NORMALAIR (CANADA) LTD. The overhaul, repair and testing of such equipment is being done 
TORONTO at the Normalair plants at Yeovil, London and Toronto. 


NORMALAIR Lr YEOVIL ENGLAND 
DESIGNERS AND MANUFACTURERS OF AIRCRAFT CABIN ATMOSPHERE CONTROL SYSTEMS AND HIGH ALTITUDE 
BREATHING EQUIPMENT. 
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. Bel ling- Lee" Components in the 
Handley Page VICTOR and HERALD’ 


“ Belling-Lee” components — specially 
designed for the industry—are in service 
on many famous aircraft, both civil and 
military. We invite enquiries for fuses, 
terminals, plugs and sockets and similar 


components. 


‘AIRFUSE’ Heavy Current, Low 
Voltage Fuse-Link L.1330. 

The “Belling-Lee” Airfuse is designed to 
break currents of up to 3,000 amperes at 
30 V.d.c. (2,500 amperes at 30 V.d.c. for the 
35 A. and 50 A. ratings) without shattering. 
The arcing time does not exceed 0.003 
seconds at 3,000 amperes. The fuse is 
intended as a direct replacement for the 
American ‘Current Limiter’ used on 28V. d.c. 
aircraft power supplies, and for this purpose 
has received the approval of the Air Registra- 
tion Board under their reference No. E.3217. 


BELLING ¢ LEE LTD 


GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX., ENGLAND 


Telephone : Enfield 3322 ~- Telegrams: Radiobel, Enfield / 0 _ 
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first G18B 
and then H46 


for High Temperature 
Stressed Components 


NOW Hylite Titanium 
Alloys for 


JESSOP Compressor Discs 
HIGH-TEMPERATURE and Blades 


STEELS 
AND 
HYLITE 
TITANIUM ALLOYS 


WILLIAM JESSOP & SONS LTD BRIGHTSIDE WORKS SHEFFIELD 
Tel: 41352 (7 lines) Grams: Jessop Sheffield 9 


See us on Stand No. 42 
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Since 1942, more than forty 
different aircraft have incorporated 
‘Redux’ adhesives for such structural 


purposes as bonding stringers to skins. Bytes 
Metal honeycomb sandwich gives unequalled structural 


‘ ,) 12, ) , we) ‘ , . . . . 
Two years ago we introduced ‘Redux’ in efficiency. It combines lightness with strength and 


film form to facilitate the bonding of rigidity. It is suitable for flat surfaces of constant or 


metal skins to aluminium honeycomb cores. ‘tapering thickness as well as for curved shapes involv- 


ing single or double curvature. 


Today we make not only ‘Redux’ film 
Our seventeen years’ experience of honeycomb 


ell 
775 R Cet the RenayCenes cove as WON, Ma disposal of designers and production 


offering the essential components for the _ engineers. Honeycomb information sheets will be 


modern “sandwich” construction. sent gladly on request. 


HONEYCOMB CORE 


Ae ro Research Limited A Ciba Company, Duxford, Cambridge. Sawston 187 





sTAND 139 


Cold draw" seamless steel tubing t° 
A.1.D. and A.R.B. requirements. 
Manipulations and welded assemblies in 
steel tubing, Manipulations 
n aluminium alloy 


and fabrications i 


tubing, sheet, and extrusions: 
Extruded, flash butt-welded rings '© 
stainless steels, the Nimonic = 
alloys, and aluminium alloy: 

Aluminium alloy pressure vessels. 


Hollow forgings 
in steel and aluminium alloy- 
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Not only can the R.F.D. Company claim 
unparalleled experience in AIR-SEA RESCUE 
procedure . . . as world pioneers in the 

design and development of inflatable 

lifesaving apparatus . . . but also take some 
measure of pride in their many and diverse 
operational and training appliances in use 

by British, British Dominion and foreign 
Governments. 


In addition—and doubtless one of the 
reasons why, for example, major airlines 

of the world indicate a preference for 
R.F.D. Liferafts and Lifejackets 

R.F.D. products are backed by a unique 
international organization of R.F.D. 
overseas companies for both manufacture 
and maintenance, plus agencies throughout 
the world. 


R.F.D. COMPANY LIMITED 
GODALMING - SURREY 
ENGLAND 


Telephone Godalming 1441 


Overseas Companies 


N. IRELAND - CANADA - AUSTRALIA 
AFRICA - HOLLAND - SWEDEN - FRANCE 
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. demands continuous — bs 
S 
research and the application \ eet 
of quality control. One of the 
most important requirements to ie: - 
a — ' 
ensure strong forgings with opti- 
y mum machinability —at the rate of C; 
4 — : ‘ 
im" 79,000,000 per year—is the attain- WA Np 
. ; ‘ : Petals 
ff ment of the correct grain flow and 
_— : i 7 4 
7 — Ns microstructure which are as essential V4 


> as compliance with the generally “aay ee) 
specified chemical composition and le oe 

physical properties. All materials used 

in Garrington s forgings are carefully Bay dn) 

examined in their new laboratories r 


DY, ie , va 
to ensure that these exacting . 


requirements are fulfilled. 
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PRECISION CRIMPING GIVES 


» Faster working » Greater economy Fa Freedom from human error 





The AMP method of wire connection achieves a standard 
of electrical performance, mechanical efficiency and speed 
of output unobtainable by other methods. AMP termina- 
tions or connections are made to a uniform standard of 
excellence. They will not fail under vibration, strain or 
corrosive conditions; they give good performance at high 
altitudes and are particularly suited to electronics and 


general aircraft wiring. 










Automatic wire 
terminator operates 


Pneumatic hand tool 


r > 
—_— eliminotes operator 
fatigue at up to 4,000 an hour 


AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD. 


London Sales Office: 60 KINGLY ST., W.1. Tel: REG 2517/8. Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND 


Ahead of the present — TNS — abreast of the future 
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['wenty years development and production stands behind 


Micro Switches 


by HONEYWELL 


The most advanced precision snap action Switches in the world 


—from BRITISH PRODUCTION 


The Sub Miniature and V3 Precision Snap 
Action Switches represent the results of 20 
years’ engineering development. Long Life, 
Small Size, Versatility, High Electrical Capac- 
ity, Reliability—these are the outstanding 
characteristics of Honeywell Micro Switches. 
The described below are 


available for immediate delivery. 


low-cost switches 


The Honeywell Sub Miniature Switch 

This small precision switch, shown full size, has 
a minimum 1.000.000 
operations and is suitable for operation at 180°F 
or 250°F. The unique Turret terminals permit 
easy wrap around wire connections and are 


mechanical life of 


solder plated. 
The Honeywell V3 Switch 
Designed for heavier duty and combines many 


of the above features. The most interesting 
version being the Long Life with a minimum 
mechanical life of 10,000,000 
obtained by close quality control and a re- 


operations 


designed plunger. 


Honeywell Switch Actuators 

Single and Double Switch Actuators of Leaf 
Spring and Roller Leaf Spring types are 
available for single or ganged switch assemblies. 


For further details write to Honeywell- 
Brown Limited, 1, Wadsworth Road, Perivale, 
Middlesex. 


Sales Offices located in principal cities of Britain 
and Europe and throughout the world. 





Qe 


Precision in a nutshell 


‘| Honeywell 
Fiat in Couttol 
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a 


' , 
lsopA! Do — So 
- ¢KERS’ = Sis - 
STAND NO.97 a oo — 
a No. 9 Appointment of Local inhabitant 
- 


as Dockers’ Martian Sales Manager. 


In the conquest of Outer Space 
DOCKERS’ AIRCRAFT MATERIALS 


will be there 


DOCKER BROTHERS - BIRMINGHAM 16 e Tel: EDGbaston 4111 
MANUFACTURERS OF SURFACE COATINGS FOR EVERY PURPOSE - OVERSEAS REPRESENTATION THROUGHOUT THE WORLD 


c 
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in G.W. 
equipment 





Sir George Godfrey & Partners Limited are engaged in the design, 
development and manufacture of equipment for cooling and handling missiles... 
also miniature turbo alternators, alternator control gear and radar cooling units 


STATIC COOLING UNITS 


Self contained packages requiring only a supply of 

cooling water and electrical power or compressed air to deliver, 
at ambient tropical conditions, high pressure refrigerated 

air for cooling purposes. 








RADAR COOLING UNITS 


Pressurized containers for electronic equipment employing closed cycle 
cooling. Air is circulated by a fan through the equipment in the 
container ; it then passes through the heat exchanger 

where heat is rejected to a cooling air flow. 














MISSILE ELECTRICAL AND AIR CONNECTOR 


A trolley mounted retractile arm running on a special 
rail and connecting to a missile. Through the arm 

is passed electrical power and cooling air whilst the 
missile is in transit to a launcher. 


Sir George Godfrey & Partners Ltd. 


HANWORTH, MIDDLESEX. HENLEY, OXFORDSHIRE 
and on Stand 262 at the $-B-A-€ Show 


OVERSEAS COMPANIES: MONTREAL, JOHANNESBURG 4 MELBOURNE 





oh Gcenet Seerett & PaaTetes ite 
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FREON COOLING 


Godfrey/SRM Freon Pumps for 

airborne vapour cycle cooling systems 
are light and compact . . . mechanical, electrical 
and air turbine drives are available. 









CABIN SUPERCHARGERS 


To supplement the existing range of Roots type 
machines, Godfrey/SRM Cabin Superchargers 
are under development. These superchargers 

can operate at higher pressure ratios than 
the Roots type, they are also free from the 
surge troubles inherent in the centrifugal. 





FLOW CONTROL VALVES 


The range of Godfrey Flow Control Valves 
now extends from the Type CV-I for ventilated 
suit air supply systems, capable of handling 
flows of approximately 42 cfm, to the 

Type CV-18 a stainless steel valve designed for 
air mass flows of 18 |Ib./min. at a maximum 
temperature of 350°C. 








VENTILATED SUITS AIR SUPPLY 


After considerable investigation into the design of air 
supply systems for ventilated suits, the Company has now 
developed a self-contained package for this purpose. 


Operating on the “Parallel Flow System” and using engine 
bleed air, the package requires no ram cooling. 


Sir George Godfrey & Partners Ltd. 


HANWORTH, MIDDLESEX. HENLEY, OXFORDSHIRE 
MR AY 1 and on Stand 262 at the S-B-A-€ Show 


OVERSEAS COMPANIES: MONTREAL, IOHANNESBURG & MELBOURNE 
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% the most advanced way of storing 


breathing oxygen in aircraft 





% the new way to save weight and space 





the way to dispense with high pressure 
steel cylinders 





%& just one way in which the British Oxygen Company and 
The Aro Equipment Corporation have put their skills 
together to provide a valuable new service to the 
aircralt industry 





% The Aro Equipment Corporation are lead- 
ing suppliers of liquid oxygen converters 
to the U.S.A.F. British Oxygen need no 
ntroduction as the experts on liquid 
oxygen in this country 








British Oxygen Aro Equipment Limited 


Bridgewater House, St. James's, London, $.W.1 
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No wonder they’re so reliable... 


SILVOFLEX ‘Jy 200° 
HOSE UNITS 





COLD CHAMBER TEST 


a. 


im PRESSURE TEST 


: ky 
x > 
oo ° See 
FLAME TEST ’ 8 
. '} “Sy, ” | ~ ia . 2% 


FLOW TEST @™ 


wut — 








t 
a See the result of these stringent 
tests—at Farnborough, Stand No. 151— 
and on so many British 
aircraft and aero engines. 


The Palmer Tyre Limited PENFOLD ST. EDGWARE RD. LONDON, N.W.8 





WHEELS - TYRES - BRAKES - RAMS - VALVES - SILVOFLEX HOSE - X-RAY INSPECTION SERVICE 
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Glass fibre reinforced plastic 
pressure containers giving 
high strength/weight ratio, 
shatter resistant, 
dimensional stability, and 
resistance to a wide 

variety of chemicals. 
Suitable for gas pressures 
up to 5000 p.s.i. 


PIONEERS 


IN 


Portable oxygen 
breathing equipment 


SURVIVAL ene sass 
features for use in 
high flying aircraft. 


EQUIPMENT 


FROM 


Carbon dioxide inflation 
equipment for dinghies, flotation 


SEA-LEVEL eintenteeeieges olere 
wide range of applications 


and at very wide extremes 
of temperature. 


TO 


Ss TRA TOS PHERE ay ; 4 ___ Pre-packed Dinghy stowage 


equipment developed for 
locked stowage of 
pre-packed 5 seater, 

10 seater and 20 seater 
dinghies. Is designed for 
easy fitment and removal 
to and from aircraft. 


THE WALTER KIDDE ¢° L" 


BELVUE ROAD - NORTHOLT 
MIDDLESEX 
WAXLOW 106! 
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SRR LENSE yy wa SS: 
‘DANG, & EXHIBITION / SETMBER 39 


7 PUBLIC DAYS 7*= 





POWERED 
FLYING CONTROLS 


by 
Hobson 


A cordial welcome is 








extended to our many 
friends in the Industry to 
visit 


STAND No. [6l 


where a comprehensive range of these 
units and other high precision aircraft 


equipment will be on display. 


H. M. HOBSON LIMITED 


FORDHOUSES - WOLVERHAMPTON 








.k 


“PP eN 


BASED ON ORDNANCE SURVEY AND REPRODUCED FROM THE “ESSO” ROAD MAP, EDWARD STANFORD iTD., COPYRIGHT RESERVED. 








FLIGHT 31 AuGust 1956 


k'96 








The finest air 


reconnaissance 


camera available 


today 


for details please write to: WNIT LELTAMSON 


MANUFACTURING COMPANY LTD. 
Photographic Engineers 


Litchfield Gardens, Willesden Green, London, N.W.10. wren 
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: i; LIFTING COO aaTeD . 
qo on etecT” 


= RAULIC PROBLEMS TO US 











yé 











Aircraft 
Passenger GangwaY 


by courtesy 
©. F. Collingridge Ltd. 
Feltham, Middlese* 











Hydratruck by 
Power Jacks Lt 














rtesy of 
form by cou 
Servicing ann ristol 


Aircraft and son Ltd.» B 


Charles Hill 


The above illustrations are typical of the wide 

application of Power Jacks Hydraulic Equipment 0 W = AC Aes 
to lifti d handli roblems. Our Technical 

Pues ° " ing ane = ing p ob ur Technica f mivind ae 

é ) Advice Service is at your disposal. 

“Ser on oao® v 


end, for Ulustraled, technical beochurt. Publication Wo. \223 


ALETTA RD.- ACTON - LONDON - W.3 
TEL: SHEPHERDS BUSH 3443 (4 lines) - GRAMS: NEWSORBER. EALUX LONDON 
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POWER WHERE IT'S NEEDED! 


Motors and Generators 





Designers and Manufacturers 


<scrtvecereme: MERNONS «LIVERPOOL 


including :- 





Aircraft Starting 


and Servicing Sets Cech 
High-Frequency Alternators Bite — 7 


Frequency Changers | 66 
Aircraft Handling Equipment ) 
Electrical Actuators 
All types of Rotating 

Electrical Machines 


STAND 282 AT | 
FARNBOROUGH 














VERNONS INDUSTRIES LIMITED - KIRKBY INDUSTRIAL ESTATE - LIVERPOOL TEL: SIMONSWOOD 326! 
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A versatile, high-performance 
AGRICULTURAL aircraft 


Oe | 








GRICOIA 


Built specifically as an agricultural aircraft, the 
Agricola offers to operators many advantages not found 
in other aircraft modified for agricultural duties. It was 
designed to the specifications of numerous agricultural 
operators and therefore incorporates the benefit of many 
me years of operational experience. 


The hopper doors have on infinitely variable The Agricola has been intensively tested, granted a 


range of settings permitting any desired rat 5 : : 
= of flow fe be selection _ C. of A. and is in quantity production. 


AGRICOLA FEATURES: 
* “Built-in” hopper of 1,680 Ibs. capacity. 
* Automatic engine cooling system. 
* “Built-in” spray tank positions for 144 imp. gallons. 


* A corrosion-proof, “sealed” airframe. 


The Agricola is ideally suited for spraying, topdressing 
dusting, fence dropping, light freighting, aerial baiting, aerial 


In emergencies the entire hopper lood can be surveying and prospecting. 
jettisoned in under 5 seconds. 
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ALL THE LEADING AIRCRAFT MANUFACTURERS 


SPECIFY WITH CONFIDENCE 





Varley 





LIGHTWEIGHT AIRCRAFT BATTERIES 








LIGHTEST IN WEIGHT 
BEST IN PERFORMANCE 
STABILITY and LIFE 





WELL PROVED IN 
SERVICE 
UNDER ALL CONDITIONS 
































TYPE 24. 19/25. c. 
24 Volt 25 A.h.... (10 hour rate) 
eee (2 hour rate) 
TAR. «1... (1 hour rate) 
Base dimensions .... 94% x 74} inches 
Overall height 64 inches 
Weight fully charged. . 38 Ibs. 























DETAILS OF THIS AND OTHER TYPES FOR AIRCRAFT AND GROUND STARTING FROM: 


VARLEY DRY ACCUMUL'ATORS LIMITED 
BY-PASS ROAD, BARKING, ESSEX 
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C DEVELOPMENT IN AIRCRAFT EQUIPMENT 


Hot Air Reducing Valves 


The Hymatic range of reducing valves for the 

precise pressure control of engine tapped air 

is further extended by the PS60 series. Used 

for fuel transfer, fuel system and recu- 

perator pressurisation, hydraulic reservoir 

pressurisation and ventilated suit systems, 

the PS60 may include an integral relief 

valve and control in relation to absolute, 

ambient or other variable datum 
pressure. 

The PS60 with integral relief valve 

weighs 1.3 lb., and without relief 

valve 0.8 lb. It will accept air up 

to 175 p.s.i. and 300°C., and very 

closely control the outlet pres- 


sure at any flow up to25c.f.m. 


Other products, the 

design and precision 

manufacture of which have 
established Hymatic as leading 
engineers in the aircraft equipment 
field, include 


High pressure compressors 
Cartridge operated valves 

Fuel System vent and relief valves 
Ground charging valves 
Automatic regulator valves 

See us at the Anti-g valves 


S.B.A.C. Electro ee oe 
High flow reducing valves 
EXHIBITION 


STAND No.173 Hymatic o 


\ 
THE HYMATIC ENGINEERING COMPANY LIMITED, REDDITCH, WORCS. XQ 
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The 1860's . . . a far cry from the 

atomic age, jet engines, VHF electronics and 
automation. That S. E. Opperman has bridged the gap 
of the century in which mankind's most 

outstanding advances have been made is manifested in 
the development and production of 

aircraft components now in use throughout 

the world. Production facilities for all 

types of aircraft gears and components are at 


your disposal. Can we assist you? 


Le ee © Jy Je de a a |) A a ee ee a 2 


BOREHAM WOOD, HERTFORDSHIRE Elstree 2021 
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When theres something the ait’ + 


MARSTON DEVELOPMENTS 
are playing their part in Britain’s Leading Aircraft 
with HEAT EXCHANGERS 
‘FLEXELITE’ FLEXIBLE FUEL TANKS 
LAMINATED PLASTIC RADOMES 


and other components. 


The Marston design and development organisation is 
approved by the Ministry of Supply and the Air Registration Board— 


can we help to solve your problem ? 


MARSTON EXCELSIOR LIMITED 


FORDHOUSES, WOLVERHAMPTON Tel: Fordhouses 2181 
(A subsidiary company of Imperial Chemical Industries Ltd.) 
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YES, INDEED, YOU COULD CALL US 
THAT ... After all we are concerned 
with space, more and more space in fact 







Hl 


uf | 








De Havilland; Propellers Ltd Architect: James Munroe and Son. 


New factory for Eccles (B’hem) Ltd., at Redditch. Architect: Philip Skelcher and 
Partners, ©./ARA.BA., ALAA, Solihull 


Coseley buildings give you MORE uninterrupted space 
by virtue of their construction. Be it factory or store, 
canteen or hall, your space problem can be solved by 
Coseley and be ready for occupation in weeks only, 
with an economy which will surprise you. Send now 
for new 24-page brochure showing just what we mean. 


Building and civil engineering in connection with 
Coseley buildings can be more effectively carried out 
by our own associate company of Sinton Thompson 
and Partners Ltd. 


CoS ELE wy 


ENGINEERING CO. LTD. 


London Office : 41/46 Piccadilly, London, W.1 LANESFIELD WOLVERHAMPTON 
Tel.: REG 4924/5/6 TEL: BILSTON 41927 (6 lines) 

















THE 





The E.P.9 has been designed and developed by Edgar Percival especially for agricultural and 
bush flying operations. It is the result of an extensive study of the needs and requirements of 
operators in all parts of the world. 
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EDGAR PERCIVAL E.P.9. 








TOP DRESSING: Also spraying, dusting and seeding; 
over 2,000 Ib. useful load. 

SUPPLY DROPPING: In mountainous country or flooded 
areas. 

AMBULANCE WORK: Two stretchers, an attendant and a 
walking case. 

FREIGHTING: Cargo space of 185 cubic feet with low 
loading platform and large rear-loading clam door. 
PASSENGER CARRYING: Six seats, including the pilot, 
with ample luggage space. 

COMMUNICATIONS: Short landing and take-off for 
confined areas. 

PHOTOGRAPHY: Provision for vertical and . oblique 
camera work. 


GEOPHYSICAL SURVEY: Cargo compartment suitable 
for installation of special equipment. 


THE_E.P.9 IS IN FULL PRODUCTION AND EARLY DELIVERIES CAN BE GIVEN 





EDGAR PERCIVAL AIRCRAFT LIMITED 


STAPLEFORD AERODROME 
ROMFORD, ESSEX 














Telephone: 


Aircraft Designers and Manufacturers 


Theydon Bois (TH9) 2321-5 Cable Address: PERAIR LONDON 











— 
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6 OR 8 CHANNEL PEN RECORDERS 
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Savage and Parsons 6 or 8 channel pen recorders are designed 
for recording strain, pressures, flow, velocities and temperature 
under continuously varying conditions. They are widely employed 
in aero research and test problems. 


One of the many interesting uses of these 

6 or 8 channel pen recorders is to monitor and 
check all servo-mechanisms in guided missile 
development. With paper speed control accurate 
to less than 1% and little or no over-run of the 
pen, this Savage and Parsons instrument is the 
most accurate and sensitive now available. 

See the equipment on Stand 204 at the 
SBAC Exhibition or write for full details. 


SAVAGE AND PARSONS LIMITED 


WATFORD * HERTFORDSHIRE - 





ENGLAND * TEL: WATFORD 607: 


STATIC &@ DYNAMIC STRAIN RECORDERS 
6-CHANNEL RECORDING CAMERAS * STATIC LOAD PLOTTERS 
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For the accurate simulation of 





VIBRATION PHENOMENA 








xy 


i] 


390A V.A7 














VG.109 16/600 


The development of higher power jet and rocket motors demands 
the use of higher power vibration test equipment. 


The introduction of the VG.109 fulfills this demand and extends 
still farther the unique coverage afforded by the range of Goodmans 
Vibration Generators —a range acknowledged to be the most 
comprehensive yet offered. 


Teele Baste bak Vibration bonoatory — 


If you have a vibration problem, involving the application ¢ 
dynamic forces with accurate control of frequency and amplitude— 
consult Goodmans first. 


en HK HRHH KH 


Write for fullest details to “Vibration Dept. F’” 


GOODMANS INDUSTRIES LIMITED * AXIOM WORKS * WEMBLEY * MIDDX. * Tel: WEMbley 1200 (8 lines) 
GD.10 
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COOPERS MECHANICAL JOINTS LTD. 


cordially invite you to visit them at the S.B.A.C. 

Exhibition, Farnborough. Their engineers will 

be in attendance to discuss and advise upon all 

problems relating to Gaskets, Filters and Jointing 
materials of all kinds. 





YOU WILL FIND THEM ON 


STAND No. 56 


COOPERS MECHANICAL JOINTS LIMITED - SLOUGH - BUCKS 
Telephone ; Slough 24511/5 








2A oS 








Pinpointing Pressure 
Difficulties .... 


Small boys’ interests in pressure 

are somewhat limited. Bright boys (tech- 

nically speaking) have more advanced 

interests. For example, glass that will 

withstand pressure differences up to 10 p.s.i. 
~ with the safety factors set out in 

A PO 970. They call it Triplex. 


TRIPLEX SAFETY GLASS CO. LTD.., 
| ALBEMARLE STREET, PICCADILLY, 
wad Be Safe LONDON, W.I. 
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Aircraft Passenger Seats 


The First-Class Sleeperseat 


With a total weight of only 67 Ibs., and a seat width 
of 21”, the Sleeperseat offers first-class accommodation 
in any of three positions ; seating, reclining with the use 
of leg-rests, or sleeper-berthing. The seat back is 
adjustable between 16° and 68° to the vertical and 
berthing is effected at any pitch between 39” and 50”. 

The seat structure is stressed to resist a force of 9G, 
forward or rearward facing. The leg structures are 
laterally adjustable and the feet readily removable to 


cater for alternative fixings in a wide variety of aircraft. 





ee ee 


/ 
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Seating Reclining Sleeper-berthing 


an an an an Gb a om a oe ee eae ap ew ewen as ewe ae ew eee we we ee eee eae 








werner ar Se ee 


The Tourist Seat 


This seat, in double or triple form is styled to be 
used in conjunction with the Sleeperseat. Reclining is 
effected by means of armrest controls from an angle 
of 12° to the vertical, through 4° stages to 40°. The 
recline mechanism can be operated with the 
armrests removed. 

As with the Sleeperseat, the leg structures are laterally 
adjustable and the feet removable. The structure is 
stressed to resist a force of 9G, forward or rearward 
facing. Seat width is 173” and basic weights including 
lap-straps but excluding tables are 68 Ibs. and 42 lbs. for 
the triple and double versions respectively. 


We are exhibiting 
at Farnborough 
on Stand No. 137 


Microcell Aircraft 


Manufacturing, Research, Engineering for the Aircraft Industry. 
A Division of Microcell Limited, 56 Kingsway, London, W.C.2. Telephone: Chancery 3424 





MIC 7890 
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For high 


pressure pipe 





lines the | S*."", 
. Farnborough 
universal | sTANe 











specification ts 


ERMETO 





VALVES AND COUPLINGS 


Because of the increased efficiency they 
have brought to pipe line systems, 
ERMETO fittings have helped in the 
achievement of many fine engineering 
enterprises 


Technical literature gladly sent on request 


BRITISH ERMETO CORPORATION LIMITED 
Mardenhead, Berks. Tel: 2271/4 




















Ra WE ANNOUNCE WITH 
$ PRIDE OUR CONTRIBUTION 
& TO THE FAIREY AVIATION 
Po “GANNET” 











S 
IB AN [E [Fo G BAX TeRs Goorrs, SCREWS & RIVETS) LTD., SHEEPCOTE STREET, BIRMINGHAM, 15 
Telephone: Midland 6105. 
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Accurate refuelling and detailed inspection of every aircraft are vital for maximum safety and efficiency during flight. 
Aircraft refuelling now calls for highly specialised vehicles and equipment offering, amongst other things, 
large fuel capacity, precise metering equipment, a high rate of delivery and special safety features. 

It is in the design and development of this equipment that Thompson Brothers have specialised since 
the very early days of flying. Their equipment meets the service requirements of the latest aircraft using either 


overwing or pressure fuelling and includes Static Dispensers for use with Ring Mains. 


THOMPSON BROTHERS (BILSTON) LTD., BRADLEY ENGINEERING WORKS, BILSTON, STAFFS. 


London Office: 17 Surrey Street, Strand, London, W.C.2. 


AIRCRAFT FUELLERS 


by (THOMPSON ) 


BROTHERS 






You are cordially 
welcomed to our 


STAND No. 35 


and at our Vehicle 
Park Exhibit 
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Negretti & Zambra 
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SERIES li FUEL FLOWMETER 


Manual reset for fuel density variation over the 


range -74 to °82 


Automatic correction for density changes due to 


temperature 





Manufacturers of instruments for the 
indication, recording, controlling of : 
Temperature, pressure, liquid level, 
volume, specific gravity, 
humidity, etc. 


Also meteorological and 
aircraft instruments. 


NEGRETTI & ZAMBRA 





Negretti & Zambra Ltd. Regent Street London 


BRANCHES: Birmingham. Cardiff. Glasgow. Leeds. Manchester. Nottingham. Agents or Subsideries in most countries. 





years experience of aircraft hydraulics 


% 


See us at stand 





8SO 5S.B.A.C. Farnborough Show 


SINCE 1936 Integral Limited have specialised in the design and manufacture of 
hydraulic pumps for aircraft use and have produced units used on many famous 
aircraft of the war years—The Spitfire, Beaufighter and Hampden among others had 
integral (LA.E.) pumps. It Is not surprising therefore that today British aircraft 
designers continue to rely on Integral pumps for the heart of the hydraulic 
systems in their latest high-performance aircraft. 
Security regulations forbid us — oy many of the latest applications but we can 
say that the Britannia, Javelin, — lectric P.1, Whirlwind, Wyvern and Victor , 
all make use of Integral hydraulic pumps and/or motors. . 
One of the latest Integral designs, the Type 
215, shown here, combines a hydraulic 
motor, a pump and a special valve in 


INTEGRA] Ses" 
LTD. 


Birmingham Road * Wolverhampton 
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Sheet Metal Work 


in heat-resisting alloys 
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| Gas Turbine 
= e Flame Tubes E ' é In mg 


e Jet Tubes 
e Nozzle Boxes, etc. 


First-class development and 
production facilities offered 
to manufacturers 


Fully approved A.I.D and A.R.B. 


Wa SHEET METAL LIMITED ) 


WINDSOR STREET - CHELTENHAM 
Telephone: Cheltenham 5805 
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68-ft. Experimental High 
Speed Launch constructed 
of welded aluminium 
and laminated glass 
fibre. 
two Rolls-Royce Sea 
Griffon 
having a speed of 


40/42 knots. 


Powered with 


engines, 
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WHERE NEW IDEAS and OLD FRIENDS MEET... 
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S.B.A.C. EXHIBITION 


LIGHT AIRCRAFT 
PRESSURISED HELMETS 
MOBILE CABIN PRESSURE 
JETTISONABLE CANOPY 
RELEASES AUTO PILOTS 
SPECIALISED ELECTRICAL 
MOBILE AIR CONDITIONING 


Po Pe Be 
TESTING 


WHITE WALTHAM AERODROME, MAIDENHEAD, 


Tel. Littlewick Green 248 


GUIDED TARGET AIRCRAFT 
SIMULATORS 


MECHANISMS 
ARMAMENTS 
EQUIPMENT 

EQUIPMENT 


Grams. “Emelair,"’ White Waltham 


1956 
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ViSIT STAND No. 76 AT THE 
S.B.A.C. SHOW, FARNBOROUGH 
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the stagecoach 


Titanium 





is to the metals of today 


Very occasionally, the slow pace of progress 
quickens dramatically. Today, titanium — at 
last harnessed to the needs of engineers — 
promises to speed the rate of achievement. 

No designer in metal can afford to ignore 
titanium’s special properties, particularly its 
high strength to weight ratio and its out- 
standing resistance to corrosion. Already, 
aircraft designers are finding in it the answer 


to some of their most exacting problems. It 
may provide an answer to yours. 

I.C.I. are now producing titanium as a raw 
metal, and are also making sheet, strip, rod, 
tube, wire, plate and forging stock from 
titanium and its alloys. For full technical 
information about this remarkable new 
metal, write for the booklet ‘ Wrought 
Titanium ”’ 


IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON S&.W.1 
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Rubber Components . . . 


are used by the leading manufacturers of Aero Engines 














You are cordially invited to 
Famous names in Aero Engine development 
whose confidence in our products we are visit our STAND 267 


OERGEE Go CAE S.B.A.C. Exhibition Farnborough 


PRECISION RUBBERS LTD : BAGW ORTH LEICESTER ° Phone: Bagworth 241/2/3 
APPROVED A.D. AND A.R.B 


Specialists in Precision Mouldings in Netural, Synthetic ond Silicone Rubbers to officially approved specifications and to customers specific requirements. 














DESIGNERS AND MANUFACTURERS 
OF AERO ENGINE TEST EQUIPMENT 
e ENGINE MANUFACTURERS 


OFFER TO e AIRLINE OPERATORS 
e AIR FORCES 


A COMPREHENSIVE SERVICE BASED ON WIDE EXPERIENCE IN 
MEETING THE EXACTING REQUIREMENTS FOR PERFORMANCE 
CHECKING ALL TYPES OF GAS TURBINE AND PISTON ENGINES. 
OUR PRESENT RANGE, UNDER CONSTANT DEVELOPMENT, 


INCLUDES :— 
» TURBO-JET STANDS (ALSO IN MOBILE FORM) UP TO 30,000 LBS THRUST 


» TORQUE MEASURING STANDS—CAPABLE OF TESTING ANY CURRENT 
BRITISH TURBO-PROPELLER ENGINES. 


> PISTON ENGINE STANDS UP TO 4,000 H.P. 


COME AND VISIT US ON STAND No. 308.8.A.c. JOHN CURRAN LTD. 
CURRAN ROAD CARDIFF TEERHONE 
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TELEFLEX 


welcome 


you to 


STAND No. 39 


Where a completely new range of manual 


and power operated Flying Control 








wat ees ast epee ar Sa pe ee See aa hay: is 
PRODUCT A LTD AIRCRAFT DIVISION 


AR: M3 Seat NC CMR A eee Se 
Sorgen: PENS RM seta APL ee 


BASILDON - ESSEX - TELEPHONE: BASILDON 22861 


AUSTRALIA-BELGIUM-CANADA- DENMARK 





FRANCE -GERMANY-HOLLAND -INDIA- ITALY 
NEW ZEALAND - NORWAY - SOUTH AFRICA 
SPAIN + SWEDEN + SWITZERLAND ~- U.S.A. 
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ROD 
BAR 
SHEET 
STRIP 
GAUZE 
WIRE-ROPE 
CASTINGS 
to A.1.D. 
and A.R.B. 
specifications 


STAND 205 


THE TUNGUM COMPANY LIMITED © CHELTENHAM ~ ENGLAND 


i 








THIS 30 MM. ADEN 
LINKING MACHINE 


was developed and produced 
in conjunction with the 
Ministry of Supply by 
THOMAS FRENCH 
& SONS LIMITED 


Designers and manufacturers of Links, 
Chargers and Belts for feeding cartridges 
into rifles and machine guns, also hand 
and automatic machines for loading 
cartridges into feed mechanisms. 


THOMAS FRENCH & SONS LIMITED 


Enquiries: DUNDAS HOUSE, 59 ST. JAMES’S ST., LONDON, S.W.1, Phone: Hyde Park 0093 


Ls 


HEAD OFFICE: CHESTER ROAD + MANCHESTER I5 


S.B.A.C. SHOW - STAND 8I 
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Precision AGS parts within the capacity 
of 1}” dia. bars in all qualities of steel 
(including stainless) and alloys, to 
specification of aircraft constructors. 
Standard Aircraft Bolts, Studs and 
Nuts in all sizes from 6 BA dia. to 
British Standard specifications. 
Fully approved AID and ARB. 


LJ 


Trusted suppliers to the 
Aircraft Industry since 1911. 


RUBERY, OWEN & CO. 
P 0. Box 10, Darlaston, Wed 


Bang on 
at 


Farnborough 


S2UyNUUATUANUAY OMA AULDUUEOOANOLNELASAAAYOTHRNON AAU AUTOETAULOU TURRET AONUMA NLA t 


STAND 180 © 


We bid you welcome to our 


DUA LALANAOOUOUAALLSUEEO EAN 


exhibition of Rubery Owen = 


YUADUAANAHANTUUUAANANAANNT 


com ponents and accessories. 


Stand 17 (outdoor) 


Here we show a special aircraft = 
service trailer, designed for the 
Ministry of Aircraft Production. 





STALL 
STAT 


Pe OULU LARLC ILLIA LAL LLL LLL 


LTD , BOLTS AND NUTS DIVISION, 


ly 





y, Staffs. Telephone: James Bridge 3131. 


London Office: Kent House, Market Place, Oxford Cireus, London, W.1. Telephone: Museum 896! 
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TH. ROLLE | & Co.Led. 


Magnesium Brass Duralumin- 











$.B.A.C. Show 
STAND 
No. 122 














DZUS FASTENERS for 
iL (oJ it fastening applications 


DZUS FASTENER EUROPE LTD., FACTORY ESTATE, GUILDFORD AD., tARNHAM, SURREY. 
Sales Agents in U_K. THOMAS P. HEADLAND LTD., 164-168 WESTMINSTER BRIDGE RD., LONDON S.£.) 





FERRANTI 
COMPUTERS 
EVERYWHERE 


Visit 
Stano N°? 7 
S.BA.C. Exhibition 
Sept. 3rd-9th 


FERRANTI LTD. 
MOSTON 
MANCHESTER 10 


London Computer Centre: 


21 PORTLAND PLACE, W.1I. 








Flight, 31 August 1956 

















STAND 
199 


S.B.A.C. EXHIBITION FARNBOROUGH 








EE 


Flight, 31 August 1956 








Flight, 31 Awaust 1956 








Fully approved A.I.D. and A.R.B. manufacturers 
of various aircraft cables. We are closely associ- 
ated with the main manufacturers of Aircraft 
and Aero Engines, for development work. Our 
knowledge and our resources are at your dis- 
posal on request. Specialists in wiring assemblies. 


For further details write to Aero Division. 
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irtu very British aircraft. 


CHARLTON) LTD. 
LONDON s.&.7 
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. . . that the early bi-plane would so quickly 
lead to the development of pressurized 
propeller-turbine and jet airliners—and 
aircraft capable of supersonic speeds? .. . 
and who could foretell that plastics would 
play such an important part in this amazing 
progress—supplying new materials for 

aircraft parts, and new tools to speed production. 





Are you fully alive to the latest developments 
in materials and techniques of the fast- 
moving plastics industry? Aircraft constructors 
are continually finding plastics answers 

to their problems—more often than not 
BAKELITE answers. So even if ‘you would 
not have thought’ that plastics could help 





»~ 
/ ~. solve your current problem, a talk with 
ba, os Ne our experts may soon get you excited about 
~~ J ty Sy ™~ the possibilities. Visit us on Stand No. 40 
Ae . 7, or dial SLOane 0898, and you are in 
r & j + ; 0g : 
Sp / touch with an organization whose unrivalled 
- i experience and knowledge of plastics can 
- prove invaluable. 


Think right at the start 


with. BAKELIDE) (ies 


Bakelite Phenolic, Alkyd & Silicone Moulding Materials - Bakelite Phenolic & 

Urea Resins, Cements & Adhenves - Bakelite Polyester & Epoxy Resins - Bakelite 

Laminated Sheet, Rod & Tube - Bakelite Densified Wood - Bakelite Compregnated | 

Wood: Bakelite Copper-Clad Lamunates - Bakelite Glass Fibre & Asbestos Laminates 

Bakelite Polyethviene Resins & Compounds: Vybak PVC Moulding & Extrusion Com- 

pounds - Vybak Rigid & Flexible PVC Sheet - Warerite Decorative Laminated Plastics 
Shaion Monofilaments 











BAKELITE LTD - 12-18 GROSVENOR GONS - LONDON SWI - SLOane 0898 
TGA GaSA 
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Whether it is for starting an aircraft such as the 
Fairey Delta 2 on a record breaking attempt, or 
for the regular starting and servicing of all types 
of planes on scheduled services, Murex Ground 
Power Units are chosen by leading operators and 
manufacturers throughout the world. Murex are 
the original engine driven Ground Power Units 
and are regularly used at the S.B.A.C. Flying Dis- 
play for starting the latest military and civil types 
of aircraft. Special models can be supplied to meet 
individual requirements, but standard models are 


AIRCRAFT GROUND 


MUREX WELDING PROCESSES LTD., Waltham Cross, Herts. 





Photo by courtesy of The Fairey Aviation Co. Ltd. 


the regular service 


designed for a peak load of 2,000 amperes for 
engine starting periods and to provide a current of 
600 amperes continuously at 28 volts for servicing 
and pre-flight checks. Please write for full details. 


S.B.A.C. — STAND No. 38 
3rd-9th September 1956 
PRIVATE DAYS 3rd, 4th, Sth, 6th 

PUBLIC DAYS 7th, 8th, 9th 


POWER UNITS 


Tel: Waltham Cross 3636 
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FOR AIRCRAFT from 
100,000/300,000 Ibs. weight 













PETROL OR DIESEL ENGINE. FLUID 
FLYWHEEL. POWER STEERING. ELEC- 
TRIC OR HYDRAULIC STARTING. 


FLAME PROOF. 


ee ttthtla 
DOUGLAS EQUIPMENT LIMITED, CHELTENHAM, GLOS. 
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R950 IE 
WrEesonw 


OF LONDON 
for 


Aluminium 
Alloys 


A-1-D & A-R-B 
—— | APPROVED STOCKISTS 


W- WILSON & SONS 
(LONDON) LTD 


Registered Office and Works 
114 Nightingale Road London N.22 
Tel. BOWes Pork 6431/6 























WE ARE DESIGNERS AND MANUFACTURERS OF: 









Control Columns, Rudder Bars and “Saunders” Push-pull Torque Con- 
Pedals, Cockpit Trimmer Units, trols, Toggle and Screw-type 
Screw Jacks, Locking Controls, Fasteners, Telescopic Ladders, 
— Controls, Control Standerd Structural Com- 
earings, Gearboxes, onents, Pre-fabricated 
Universal Joints, Feel aintenance Equipment, 
Simulators. A.S. Standard Parts, Etc. 






A.R.B. Approved. Suppliers to the Ministry of Supply etc. 




















SEE US ON 
STAND 229 (INDOOR 
and DISPLAY AREA 1 
(OUTDOOR) 


AT THE S.B.A.C 
EXHIBITION 








CONTROLS 
LTD 


INDUSTRIAL ESTATE, WEEDON RD NORTHAMPTON Tel : Northampton 33131/| 
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SBAC Stand No. 96 


McMichael, with 35 years of experience in 
electronic engineering, are proud to show their latest achievements 


on Stand 96 at the S.B.A.C. Exhibition, Farnborough. 


McMichael, manufacturers of: Radar, Radio and Electronic Equipment. 


Y Com. @ Os | Oe De 


McMICHAEL RADIO LIMITED, EQUIPMENT DIVISION - SLOUGH - BUCKINGHAMSHIRE - Tel: SLOUGH 24541 































SUPPLIERS OF AIRCRAFT & ENGINE SPARES 


Large stocks of spares for many types of aircraft 








including DAKOTA, HARVARD, 
FORTRESS, PIPER, 
BEECHCRAFT, FAIRCHILD, 
ETC.,. Bren 
PRATT & WHITNEY, 
WRIGHT. | 
CONTINENTAL, N 
LYCOMING, SUPPLIERS S 
WARNER & OVERHAULERS 
OF ALL Types oF TF 
BRITISH & AMERICAN R 
INSTRUMENTS & GYROPILOT U 
INSTALLATIONS. M 
HAVE YOU AN INSTRUMENT PROBLEM? [E 
We are willing to undertake manufacture of small ad 
quantities of instruments made to your special require- T 
ments and our experience and facilities can save you considerable 
time and expense. s 
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C. F. TAYLOR 


(Metal Workers Ltd) 


Ale. 4 twa shoei), ae 

We are proud to be associated with the 
manufacture of this aircraft. Our pro- 
duction includes Wing Fuel Tanks, 
Pressure System Ducting, Wing Root 
Fillets, Furnishing Structures, Fuel 
Pipes, etc. 


AIRCRAFT & GENERAL SHEET METAL WORKERS 
Molly Millars Lane, Wokingham, Berks. 


Phone: Wokingham 1005/6 


Also at: Hurn Airport, Bournemouth, Hants. Phone: Northbourne 221 Ext. 
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At last—perfect protection against corrosion 
in exhaust manifolds 


6000 flying hours—and still in perfect condition 


Ferro-Solaramic is a high-temperature ceramic coating which extends metal life by 
reducing or eliminating oxidation and intergranular corrosion and by stabilizing metal 
surfaces so that they can operate in higher than normal temperatures. It lengthens 
the service life of hot components, allows parts to operate for their existing standard 
life cycle at higher than normal temperatures, and allows the substitution of lower 
alloys, reducing the cost of components with an equal or longer service life. 


Exhaust manifolds coated with Ferro-Solaramic have now reached 6,000 hours and 
are still in perfect condition. Without the coating a life of no more than 2,000 hours 
could be obtained before severe intergranular attack took place. On these facts Ferro- 
Solaramic is now standard on the exhaust manifolds of all Hercules and Centaurus 
engines, on Vickers Viking, Valletta and Varsity Aircraft and on the Blackburn 
Beverley which is also powered with the Centaurus and has the entire exhaust 


system coated. 





‘ i Hercules exhaust manifold and pipes fitted to Hermes aircraft. Similar 
fad af Abe heave eat. y= and pipes protected from corrosion by Ferro-Solaramic have done 
jected to an Eriksen test 000 hours’ service and are still in perfect condition. Note the slip joints 

i are coated with Ferro-Solaramic on i nates surfaces and do not stick in 


operation. 
A.LD. APPROVED 


FERRO -SOLARAMIC fii ee 


FERRO ENAMELS LIMITED, WOMBOURN, WOLVERHAMPTON 
















- AND ROUND THE CLOCK 











We are honoured to supply the following : 
ltalian Air Force «© Royal Netherlands Air Force For Civil and Military applications, 
the Thermionic Multi-Channel 


Australian Civil Aviation @ Indian Civil Aviation Airport Recorder is available in 

a to suit A Da 

;, rol 7 » + Fess, ;, ‘ ments from internation iTports 

Rhodesian Civil Aviation @ Egyptian Civil Aviation "™*! G.CI. "Stations "so lonely 
Egyptian Air Force ¢ And other Aviation Authorities earn GieKo” * 


AIR TRAFFIC CONTROL RECORDING 





We invite you to visit us on 
STAND 226 by 
S.B.A.C. FARNBOROUGH 


These installations provide continuous “‘listen- T H E R MM | °o N | c 
Ghaneale simutancously with ‘uit. in Tene HYTHE - SOUTHAMPTON - ENGLAND 


Injection. Telephone: HYTHE (Southampton) 3256/9 Cables: Technico, Hythe, Southampton 






PRODUCTS LTD 
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AVIATION DIVISION 

Autopilots, Autostabilisers, 

Aircraft and Engine Control Systems, 
Fuel Flow Metering Systems, 
Accelerometers, Tachometers, 
Gyroscopes, Transducers. 


SERVO COMPONENTS DIVISION 
Servo Motors, Torque Motors, 
Pick-offs, Synchros, Tachogenerators, 
Magnetic Amplifiers, Transductors, 
Missile Components including 
Servovalves. 


MICROWAVE DIVISION 
Precision Microwave Instruments, 
Components and Systems. 
Automatic Measuring Equipment. 


GUIDED WEAPONS DIVISION 
Complete Guidance and Control fo r 
Systems, Weapon Test Equipment, 
Hydraulic Components, Servo 
Components and Electronic Units. 


Consult 
























































RADIO AND RADAR DIVISION 
U.H.F. Radio-Telecommunication . 
Systems, Weather Mapping Radar, a } r b @) r n e 
Radio Navigational Aids. 
COMPUTING DIVISION 
General and special purpose 
Electronic Digital and Analogue 
Computers. Analogue Simulators 
specially designed for aircraft 
problems. Computing Service 
equipped with latest Elliott machines. 


instrumentation 


RESEARCH DIVISION 
Fundamental Research in 
support of development 
programmes undertaken 
by all other Divisions. 


and 


control 


ELLIOTT BROTHERS (LONDON) LIMITED, CENTURY WORKS, LONDON, S.E.15 TELEPHONES: TIDEWAY 1271 & 5252 
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PORTABLE CENTRIFUGE 
Type G.W.3 WITH 


Veccddive SPEED CONTROL 


This machine is used for the accurate testing 
of components up to 12 Ibs. in weight between 
} and 160G. The maximum speed of the table is 
750 r.p.m., controlled to $%. The speed con- 
trol is by a hybrid circuit which resembles both 
Velodyne and Ward Leonard controls: 6 slip 
rings are provided together with an air supply 
to the table centre. 





We are also manufacturers of a wide range of 
gyroscopic equipment, this includes both A.C. and 
D.C. gyro rotors, rate gyros and a gyro calibration 
table. This table is capable of testing both air 
and electrically-driven gyros. The speed range 

is infinitely adjustable from 0-80 rads./sec., the 
accuracy of speed control being +}%. This is 
achieved by a drift compensated Velodyne system. 
An electro-mechanical stop is fitted for damping 
checks. Up to 12 pick-offs are provided by 

means of a Rhodium plated slip ring assembly. 


* * 


Our range of miniature accelerometers include 

both D.C. pick-off and recording types in ranges of 
between + 24G to + 100G. All types are liquid 
damped and the movement of a spring- 

supported mass system varies the resistance ratio 
of a potentiometer. The recording instruments 
provide a trace on a transparent plastic strip, 
driven by a clockwork motor. Both types are 
capable of giving overall accuracy of 1%. 


* * 


SWITCHES We manufacture programme units 

designed to effect precise intervals of contact duration. These 
switches are made in two main types (clockwork or 
electrically operated) and can be initiated by inertia type 
switches or by solenoid operated starting switches. 

All the above units are capable of satisfactory operation 
under severe vibration and acceleration conditions 
encountered in Guided Missile Applications. 








LINEAR ACCELEROMETERS 
ACCELEROMETER RECORDERS 


Programme Units 


BOOST SEPARATION SWITCHES 
PLUG EJECTORS 


Pneumatic and Static Types 


PRESSURE TRANSDUCERS 
HIGH PRESSURE AIR VALVES 
RATE GYROS 
SELECTOR SWITCHES 
SELF DESTRUCTION UNITS 
TIME DELAY SWITCHES 
YAW METERS 


Contractors to: 
lir Ministry, Admiralty, Ministry of Supply and 
Commonwealth Governments. 


1./.D. Approved. 


GRASEBY een LTD. 


NG Of SS AD 
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On the Threshold 


E British consider it, or are supposed to consider it, bad form to recite our 
W vesieree So in introducing ourselves, as a nation of aircraft builders, on 

the threshold of Farnborough (this issue of Flight makes a serviceable 
doorstep) we must be circumspect. It will become us, in fact, to declare our 
failings first. 

We do recognize that we are sometimes a little slow off the mark in developing 
new ideas, and we have certainly tended, as our British saying goes, to bite off 
more than we can chew. But though we may have exploited some of our schemes 
a shade tardily, we have no lack of them; and we are curbing our ambition to 
proper proportions. 

Sometimes we are chided for our naive notions of salesmanship and for our 
disinclination to follow up with after-sales service. But we honestly believe that 
we have learned better—and certainly we have learned quickly—in a hard school. 
In any case, whatever corners of our house remain to be put in order, we are not 
ashamed to show our guests round. 

Here on the wall are two certificates of which we are especially fond: they carry 
the seal of the Fédération Aéronautique Internationale and credit British pilots and 
British aeroplanes with the world’s records for speed and altitude. We are rather 
proud of our little library, too. Order-books are our line—the plump kind— 
so the book-cases are of the expanding type. 

Out in the garden our Variegated Viscount and Fast-Climbing Comet are in full 
flower, and the Late-Blooming Britannia seems to be coming along nicely. In 
the dark of the potting shed are more exotic specimens, which, though they promise 
we must await another year at least before we display them or even talk about 

em. 

Except for the potting shed, then, we offer our guests the run of the place. We 
are delighted to have them. And so— 


A greeting to all who have journeyed to be with us next week. 
A wish for a clear sky over Farnborough 

and a light breeze along the runway. 

A hope that business and pleasure may prove compatible. 


Avec nos souhaits de bienvenue a tous ceux qui ont 

entrepris ce voyage pour étre des ndtres la semaine prochaine. 
Avec nos vaeux de ciel sans nuages au-dessus de 

Farnborough, et de brise légére sur la piste d’envol. 

Avec nos espoirs de voir utile se joindre a l'agréable. 


Ein Gruss, an alle, die hierher gekommen sind, um die nachste 
Woche mit uns zu verbringen. 

Ein Wunsch, auf einen klaren Himmel iiber Farnborough und eine 
leichte Brise auf der Start- und Landebahn, 

Die Hoffnung, dass sowohl Geschaft wie Vergniigen auf die Kosten 
kommen werden. 


Un saludo a todos los que han viajado 

para estar con nosotros la semana proxima. 

Un voto de que tengamos cielo azul en Farnborough 

y una ligera brisa sobre las pistas. 

Una esperanza de que resultan compatibles el negocio y el placer. 
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FROM ALL 
QUARTERS 


FILL ‘ER UP: A crucial moment in the 
triumphal, if te, progress of a 
Vertol H-21 helicopter on a 2,610-mile 
flight-refuelled journey from San Diego to 
Washington. Here the H-2] is bei 

refuelled, by the looped-hose method, 
from a de Havilland Otter (U.S. Army U-1). 





Britannia Proving Flights 

BRISTOL BRITANNIA proving flights to Johannesburg, dis- 
continued by BOA. in April nding i ae 

modifications, were due to be res last Puresday by GA 

Two other flights to Johannesburg will be made before the 

inaugural passenger service (now eduled for October 1), and 

these are due to begin on September 3 and September 17. It 

is probable that a proving flight to Sydney via Hong Kong and 

Singapore will leave London on September 7. 


English Electric Accelerate 


DETAILS of two new supersonic tunnels for the English 
Electric Company were revealed this week at a meeting of 
AGARD in Brussels (the first such meeting at which S.B.A.C. 
representatives have attended). The ~~ r in charge of the 

arton research establishment, Mr. F. E. Roe, announced that 
by 1958 the company’s aircraft division will have a 4ft-square 
tunnel capable of Mach 4, and the guided weapons division an 
18in-square tunnel able to reach Mach 6 (faster than any other 
British installation of similar size). 

Both tunnels will be of the intermittent blow-down type, using 
a common air supply. Data recording and reduction, by Deuce 
computor, will be automatic and the cost is reckoned at £300,000. 
A model of the installation will be on the English Electric stand 
at the S.B.A.C. Show next week. 


The Gyron Junior 
yust a year ago the de Havilland Engine Company were per- 
mitted to announce the existence of a turbojet called the Gyron 
Junior. Since that time security restrictions have forbidden publi- 
cation of any details of this unit; in fact, it has not even been pos- 
sible to confirm the fairly obvious fact that it is a scaled-down 
variant of the Gyron. It is now certain that the company will be 
permitted to display a model of this engine at the forthcoming 
S.B.A.C. Exhibition and we are accordingly offering a few pre- 
liminary comments. 

In our “aero engines” issue of May 11 we published the follow- 
ing extract from an account written in the autumn of last year by 
an American journalist who had then just completed a tour of 
several British aircraft plants: 

“de Havilland’s pride is Gyron Junior DGJ.1, a scaled-down Gyron 
designed for thrusts in the 8,000 to 11,000 Ib bracket. One of these 
engines is now (October) running on the test stand at the lower end of 
the design thrust range. The current weight is about 1,500 Ib, a figure 
which should not increase to any great extent as the thrust values climb. 
Prospects are that the Junior will soon be announced as the highest known 
thrust/weight ratio turbojet, approaching a ratio better 7 wo 1. 
Observers see the engine as an Avon replacement. Its light weight and 
minute size—comparable to the Viper of 28in diameter and 66in length 
—fit it for a wide range of applications. Among these is installation in 
one of the prototype interceptors now nearing flight at Saunders-Roe 
and Avro.” 

Such an engine fills a vital gap in the available range of aircraft 
powerplants. It is instructive to prepare curves of thrust plotted 
against weight for recent designs of turbojet o; ting at the same 
turbine-inlet temperature. If this is done he Junior shows up 
extremely well and no other engine more vividly illustrates the 
progress which has been made since the first generation of axial 
turbojets appeared some seven years ago. The American writer’s 

hrase “Avon replacement” may be a trifle misleading, in that the 
unior is hardly likely to replace the Avon in airframes currently 
using the latter engine. It is, however, an obvious choice for a 
wide variety of future designs of aircraft, many of which would 
suffer serious performance penalties were any other ine to be 
chosen. Obvious applications for such a unit include all manner 
of small, high-performance aircraft, with particular emphasis on 


mixed-power supersonic machines in which the turbojet could well 
have an afterburner, probably with a convergent/divergent nozzle. 
Com with corres ing engines which have recently 
been designed on the Continent, the Junior is very much more 
powerful. This indicates that we are either going to employ one 
engine in types of aircraft for which the F have speci two, 
or, equally likely, that certain of the British aircraft which will use 
this engine will be rather larger and heavier than has previously 
been thought necessary. 
_ Altogether the Junior should become one of the world’s most 
important engines, and its successful—and incidentally rapid— 
development augurs well for the future business of de Havi 4 
Examination of the Gyron Junior at Farnborough will give 
dramatic indication of how the technology of the turbojet is begin- 
ning to approach its limits, at least as we see them at present. 
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D.H.110 Mk 20: Pending allocation of a name, the foregoing is the 
designation of the production-type D.H.110 all-weather fighter, shown 
in this latest manufacturer's drawing (superseding that on page 354). 


Gnat Trainer 


[NTENDED to serve as a single stepping-stone between ab initio 
* instruction and operational flying, the two-seat Folland Gnat 
is shown for the first time in an accompanying three-view drawing. 
Basically the airframe is similar to that of the fighter, and the 
engine remains a Bristol Orpheus. 

Major differences include a slightly longer fuselage, with a 
second Folland/Saab lightweight ejection seat for the instructor, 


GNAT FOR TWO: General arrangement of the Folland Gnot trainer, 
briefly described in the paragraph immediately above. 
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MILITARY BRITANNIAS were the particular interest of the Secretary 

of State for Air, Mr. Nigel Birch, when he visited the Queen's Island 

works of Short Brothers and Harland, Ltd., on August Here he is 

being conducted round the main factory by Short's chairman, Rear 
Admiral Sir Matthew Slattery (left). 


mounted behind and slightly above the pupil’s seat; a revised 
wing, with greater area and a thickness/chord ratio of seven 
(instead of eight) per cent; flaps, mounted inboard, displacing the 
ailerons (powered, with manual reversion) to a conventional posi- 
tion outboard; and a modified fuel system, involving relocation of 
the forward fuselage tank as a result of the addition of the second 
seat. Performance figures are not available, but it can be stated 
that a 75-minute training flight can be undertaken on internal fuel, 
and that another hour’s fuel can be carried in the pylon-mounted 
under-wing tanks. 


Supersonic Crusading 


ON August 22 it was reported by the U.S. Navy that a Chance 
Vought F8U-1 Crusader “probably” beat the existing speed 
“record” for American fighter aircraft during measured runs over 
the Mojave Desert in California. No precise figure for the speed 
reached was made public but it is generally believed to have been 
approximately 1,030 m.p.h. This compares with the record of 
822.135 m.p.h. achieved one year ago by Col. Hanes in a North 
American F-100C, and with the 1,132 m. established by Peter 
Twiss in the Fairey Delta 2 in March. Pac Crusader was flown 
by Cdr. Robert W. Windsor and the calibrated course was at the 
Naval Ordnance Test Center at China Lake. Like the F-100, 
the F8U is powered by an afterburning Pratt and Whitney J57. 

A development of the F8U will be engined by a more powerful 
turbojet and will introduce design improvements which should 
enable it to exceed the present international record held by the 
F.D.2._ The British machine’s other challenger, the Lockheed 
F- 104, is claimed by Lockheed to be “the fastest jet aircraft in the 
world”; but it has yet to substantiate this claim. Meanwhile the 
F.D.2 itself is theoretically capable of handsomely exceeding its 
own record since, as we pointed out in our issue of March 23, 
the aircraft accelerated throughout each of its measured runs and 
finished each run at a speed in excess of 1,200 m.p.h. 


Mercator Lost in China Sea 


A U.S. NAVY P4M-1 Mercator, carrying a crew of 16, was 
lost during a routine flight some 400 miles north of Formosa 
on August 23. It was reported that the aircraft notified its base 
that it was under attack and a major air search was immediately 
instituted in the vicinity of its last known position 32 miles off 
the Red Chinese mainland near the Saddle Islands. The American 
destroyer Dennis ¥. Buckley located wreckage off the China coast 
about 300 miles north-east of Formosa soon afterwards. Exami- 
nation showed that the aircraft had been damaged by fire, which 
had presumably broken out after the attack. The body of one 
of the crew was recovered, together with two life-rafts. 

During the search Peking Radio announced that a “Chiang 
Kai-shek aircraft” was fired on at about the time that the American 
aircraft reported it was under attack. The report stated that the 
aircraft had intruded over Chinese islands and flew off in a south- 
easterly direction after being hit. 


THRUSTING LANCES: Powered by the Rolls-Royce Avon RA.7 turbojet 
with afterburner, these Saab-32 Lansen all-weather ottack aircraft of 
the Royal Swedish Air Force’s Attack Wing F.17 make a brave— 
and enviable—sight 








F-100 FOR TWO: The long canopy of this North American F-100 

Super Sabre proclaims it to be of the new sub-series “F,” a two- 

seater suitable for use as a trainer or, operated as a single-seater, 

capable of fighter or fighter/bomber missions. Several other advanced 
versions of the supersonic F-100 are in prospect. 


Fighter Collisions 


WE regret to record the death, following a mid-air collision 
last Saturday, of the Gloster Aircraft Company’s experimental 
test pilot Brian Smith. He was flying a Javelin from the 
airfield at Moreton Valence when he was involved in a col- 
lision with an R.A.F. Hunter. Mr. Smith, his navigator, F/L. R. 
Jeffries, R.A.F., and the Hunter pilot, F/L. Hicks, all used their 
ejector seats but, for reasons which have not so far been deter- 
» Mr. Smith failed to save his life. He was found still in 
his ejector seat. F/L. Jeffries suffered a broken arm and shock 
and F/L. Hicks was reported to be in hospital in a serious 
condition. Both aircraft fell near Nailsworth, Glos, causing 
some damage to a farm building, but no casualties. Brian Smith 
had been with Glosters for over five years. He had served with 
the R.A.F. from 1942 to 1946, and was later in No. 501 Sqn., 
R.Aux.A.F., flying Spitfires and Vampires. 
On the following day two Meteor 8s of an R.Aux.A.F. squadron 
at Biggin Hill collided over Clopton, near Woodbridge, Suffolk, 
and, though one pilot used his ejector seat, both lost their lives. 


German Industry Orders 


CRDERS for 671 military transport and training aircraft, it is 
reported, had already been received by the German aircraft 
industry before its recent revival. They are for three types of 
aircraft, to be built under licence from two French companies 
and one Italian concern by three groups of constructors. 

A total of 117 Noratlas transports are due for manufacture by 
Flugzeugbau Nord, under licence from S.N.C.A.N.: some 360 
Fouga-Magister trainers by the partnership firm of Messerschmitt 
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and Heinkel; and 194 Piaggio trainers, under Italian licence, by 
Focke-Wulf at Bremen, jointly with Professor Blume. 

This total of 671 does not include the order placed with Dorniers 
six months ago for 469 Do 27s, the first of which is expected to 
be delivered in October. The value of these 1,140 aircraft is 
£76m. 

Orders placed with German firms are mainly for airframes only. 
The majority of the engines required will be bought abroad. 


Submarine Flying-boat Tender 


‘THE U.S. Navy submarine U.S.S. Guavina, which has been 
converted as a flying-boat tender, recently completed a week- 
long anti-submarine exercise off the coast of Florida, during which 
she acted as base vessel for four Martin PSM-2 Marlins. 

Capable of refuelling and reloading patrol flying-boats, Guevina 
also acted as operations centre and accommodated the 12 officers 
and 33 enlisted men of the aircraft crews. At night the aircraft 
were moored in the open sea to buoys laid by the submarine. 
For loading operations a platform made of inflatable sealed bins 
was secured to the stern of the submarine. When partially filled 
with water the bins provided a pontoon bridge some 18in clear 
of the water. 

An obvious advantage of this type of operation is the element 
of surprise that could be achieved with a combination of submarine 
and fiying-boats if they arrived unexpectedly in an area where 
no base was known to exist. The presence of the submarine base 
could also remain hidden if the submarine submerged at all times 
except when actually servicing aircraft. The group could easily 
be moved from place to place, and no shore facilities would be 
required 
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Topical Treatment 


UBLISHED on the eve of the Show, and intended primarily 

for the non-trade visitor, Farnborough Story* begins with even 
more adjectives per sentence than the well-remembered Farn- 
borough commentator’s eulogy of the Princess flying-boat. But, 
in general, this “thrilling saga of the greatest show on earth” is 
soundly written. 

Chapter 1 sets the scene of the Display, and is followed by 
descriptions of how the week is organized on the ground and in 
the air. Then comes a review of some of the more outstanding cur- 
rent British aircraft and of the jobs they are doing throughout the 
world: after which Chapter 5 takes the reader back 50 years to 
trace the history of the Royal Aircraft Establishment, which forms 
the backcloth to the display, and of some of its people. Finally, 
there is a glimpse of “The Years Ahead,” complete with bedsteads, 
saucers and a perhaps-too-gloomy view of helicopters. 

The fact that one of the co-authors is a member of an aviation 
accessories company may help to explain the joyous and oh-so- 
true account of the trials and tribulations that precede the appear- 
ance of a display stand at Farnborough. Certainly it explains the 
identity of the only Associate Member’s stand that is illustrated. 

Typical of the little snippets of information that indicate the 
careful research that has gone into Farnborough Story is that many 
of the more perishable items of food served in the exhibitors’ res- 
taurant are stored in one of the R.A.E.’s wind tunnels, which has 
a large refrigerating capacity. Co-operation indeed! And, 
obviously, one of the many details which help to ensure the success 
of “a spectacle compounded of daring imagination, years of tire- 
less research, skilful piloting and superlative showmanship.” 


*“ Farnborough Story” by Roy McLeavy and Maurice F. Allward. Fetter 
Publications, Ltd., 109-110 Waterloo Road, London, S.E.1. Illustrated. 
Price Ss. 





FILTON CHALLENGERS 


HE Bristol Britannia, which has no need for modesty, has in 

recent weeks been going out of its way to show itself off. As 
recorded in Flight August 10, the first Series 300, from which 
a whole new family of faster, heavier-load Britannias will spring, 
made its maiden flight at the end of July. Its shapely, lengthened 
form is portrayed in the Flight air-to-air pictures, secured from a 
Britannia 100, on this and the opposite page. 

The smaller pictures have as their common subject the tour of 
the U.S.A. and Canada just completed by a Series 100 aircraft, 
specially furnished, and painted in a striking colour scheme of 
white-top, blue cleat-line and fin with transverse bars in maroon. 

Some 11,800 statute air miles had been covered by last Friday at 
an average ground speed of 320 m.p.h., and this with a series of 
flights that left a residual average adverse wind component of 
15 m.p.h. Since leaving Vancouver (we recorded its arrival there last 
week) the Britannia has visited San Francisco and flown on—by way 
of Denver, Chicago and New York (where it gave three demonstra- 
tions)}—to Miami, arriving at 2220 hr (G.M.T.) on Friday. 

The occasion of the American tour evoked from Bristol, as was 
expected, a strong statement of the case for the turboprop. Speak- 


“Flight” photograph 


(Right) The luxurious lounge 
in the Britannia American- 
demonstrator. (Opposite ’ 
centre) Midnight at London 
Airport on August 12 as the 
aircraft taxied out for its 
maiden transatlantic voyage. 
(Opposite, bottom right) Key 
men on board were Capt. A. 
Meagher, 8.0.A.C.; Mr. Peter 
Masefield, managing director 
of Bristol Aircraft; and Bill 
Pegg, Bristol's chief test pilot. 
(Opposite, bottom left) The 
Filton runway races past 
beneath a Britannia 100 tak- 
ing off to enable “Flight” to 
secure the fine portraits of 
the crimson-and-white 301 
aircraft below and opposite. 
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“Flight” photograph 


ing at the National Turbine-Powered Air Transportation Meeting 
in San Diego, Mr. Peter Masefield claimed for the turboprop that 
“it could be operated 20 per cent cheaper than the equivalent jet 
aeroplane or the piston-engined job of the same size.” The 
Britannia was reliable, the noise level was low and the passenger 
appeal high. In contrast, the turbojet faced particular problems, 
which would be overcome “in a greater or lesser degree and in 
longer or shorter time.” Added Mr. Masefield: “Meanwhile the 
turboprop is here, it is flying—it is the Britannia.” And to spice his 
remarks, he injected into his speech the revelation that deliveries 
against orders placed now could be made next year—previously 
the earliest delivery date quoted has been February, 1958. 


“Flight” photograph 











CIVIL 


Two representatives 
of the C.A.A. were at 
Hatfield from August 
20 to August 22 for 
preliminary  discus- 
sions on U.S. certifi- 
cation of the Comet 
4s and 4As ordered 
by Capital Airlines. 
This picture, token 
beside D.H.’s Leon- 
ides-powered Beaver 
before the visitors de- 
parted on other busi- 
ness, shows (left to 
right), Mr. R. B. 
Maloy of CAA.'s 
Paris office; Mr. S. 
Rolle, powerplant 
specialist from Wash- 
ington; and Mr. A. G. 
Peters, D.H. assistant 
chief designer. 


POSTSCRIPT TO B.E.A.’s REPORT 


A CLOSER scrutiny of B.E.A.’s 1955-56 report, the typically 
comprehensive and detailed contents of which were sum- 
marized in these columns last week, reveals two points of icular 
—and inter-related—significance. The first is that, of the 101 
fixed-wing aircraft in che flee, only the Viscounts made a profit 
(£1,138,605). Losses incurred by the other t 
bethan, £558,721; DC-3 Pionair, £722,195; 
£30,861; and Hebrides Heron, £21,156. 

The second point is that B.E.A. is still not 100 per cent sound 
on the primary business of flying operations, traffic revenue being 
short of total expenditure by £143,349. This amount was appre- 
ciably less than the com tive figure for last year (£483,314); 
but the net profit of £603,614 was still achieved by “other 
revenue” (mostly ticket commissions) amounting to £747,463. 

Thus B.E.A. continues to be dependent on non-flying revenue 
to tip the balance towards profit. The obvious reason is the loss 
still incurred by every aircraft except the Viscount: a loss that 
emphasizes B.E.A.’s need for suitable replacements. The larger 
Viscount 802 will be more economic than the 701 over Elizabethan 
stages (346 st. miles average), but it is doubtful whether either 
Elizabethans or 701s could make a profit out of the 162 st. mile 
average of the DC-3 Pionairs’ routes, even assuming they could be 
spared for such work. So far as Rapide and Heron types of service 
are concerned, it is probable that by their very nature these will 
always be marginal operations. 

At the news conference held in London on the eve of the report’s 
publication on August 22, Lord Douglas, in answering questions, 
said a good deal about B.E.A.’s future plans. The essence of his 
remarks was as follows :— 

(1) A “very intensive study” of suitable jets for longer routes was being 
made and it was possible that they would be in service in the early sixties. 
A small number only would be needed, and B.E.A. preferred to avoid 
introducing a new type. The Comet 4A was a possibility, although 
American projects would be studied to see what “tips” might be picked 
up. (2) B.E.A.’s share of Continental traffic was now 56 per cent against 
17 competing airlines, compared with 48 per cent in 1952-53 against 12 
airlines 3) All 24 Viscounts 802s would be delivered by next summer. 
First 802 service (in December) would be to Paris, and these aircraft 
would eventually serve Glasgow, Belfast, Berlin, Hamburg, Amsterdam, 
Dusseldorf, Frankfurt, Zurich, Geneva and Basle. (4) The smallest 
economic size of helicopter, in B.E.A.’s view, was a 40-50-seater, and 
Lord Douglas hoped that rumours that the Rotodyne was to be discon- 
tinued were not true. (5) B.E.A. services to Dublin are scheduled to 
begin on April 1 next. (6) The Twin Pioneer might not be an economic 
proposition for the Highland services, although it would be “ideal” for 
Land’s End-Scillies. (7) A third airport for London might be necessary 
in the late sixties. (8) Eighty per cent of B.E.A.’s London departure 
delays before Easter were due to road congestion between Waterloo and 
London Airport. (9) Increase in B.E.A.’s revenue during the first months 
of the current financial year had not been up to expectations, owing to 
the general economic situation: “We had budgeted for a profit of 
£750,000, but we are not quite making it.” (10) A B.E.A. service to 
Belgrade was expected to start next spring. 


A.W.A.’s NEW TRANSPORT 


A NEW venture by Sir W. G. Armstrong Whitworth Aircraft is 
the production of a turboprop passenger-freighter aircraft, 
details of which are due to be revealed at S.B.A.C. Display. 
The project represents the first excursion by this company into the 
civil field since the Mamba-powered Apollo of 1949, Mr, Wood- 


were: Eliza- 
slander Rapide, 
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hams, A.W.A.’s managing director, is rted to have said: “We 
have already had a number of enquiries about it, and it will provide 
full employment for our workers for some time.” 


LF.A.L.P.A.’s DEADLOCK 


‘THE International Federation of Air Line Pilots’ Associations 
has made public copies of nine letters exchanged between the 
Federation and the Ministry of Transport and Civil Aviation 
concerning the take-off accident to the C.P.A.L. Comet 1A, 
CF-CUN, at Karachi on March 3, 1953. This accident, it will 
be recalled, was attributed to pilot-error. I.F.A.L.P.A. contends 
that not all the evidence relevant to the accident has been made 
available; and the unsuccessful exchange of correspondence seek- 
ing this evidence from one of the authorities which participated 
in the inquiry has been made public by the Federation as “the 
only [course] left open to us.” ; 

The evidence sought by I.F.A.L.P.A., and which de Havilland 
(through the M.T.C.A.) have declined to release to the Federation, 
is the stalling speed of the Comet 1A in the conditions of weight, 
temperature and humidity prevailing at the time of the accident, 
and ia the light of subsequent knowledge of the adverse influence 
of ground effect on the stalling sveed of the Comet 1A. It is 
possible, says I.F.A.L.P.A., that the Karachi Comet was “scheduled 
to unstick at one or two knots above or below the stall.” 

I.F.A.L.P.A. feel that an injustice may have been done to the 
pilot (Capt. C. H. Pentland who, together with ten others on 
board, was killed), and also to the pilot (Capt. R. E. H. Foote) of 
the B.O.A.C. Comet 1 G-ALYZ which crashed—without loss of 
life—while taking off at Rome on October 26, 1952. 

It isa riate here to note a new “take-off” paragraph in the 

.K. revisions to the Annex 8 ‘ormance section of 
International Standards and Rec d Practices. Briefly, 
this recommends that no attempt shall be made to take off until a 
speed of 1.15 times minimum unstick speed is reached (or 1.07 
with engine-cut). The margins “may be reduced” to 1.1 or 1.05 
respectively “when the limitation is due to undercarriage geometry 
and not to ground-stalling characteristics.” 


SHELL AND THE FRIENDSHIP 


‘THE prototype Fokker Friendship was recently flown by G/C. 
Douglas Bader, manager of the Shell Petroleum Company’s 
aircraft department. Our correspondent in Holland reports that 
G/C. Bader said that Shell might buy two Friendships for the 
Shell fleet and that they would be used in the Persian Gulf area. 
The oil company’s fleet at present includes the following types: 
DC-3, Catalina, Mallard, Goose, Sealand, Prince, Dove, Heron, 
Gemini, and S-55. 

Sabena is reported also to be interested in the Fokker Friend- 
ship, for use on its Belgian Congo routes. A new order from an 
Italian company (as yet unnamed) for an executive Friendship 
brings the Fokker order-book to 17 aircraft definitely sold; Fair- 
child’s order-book now accounts for 25 licence-built Friendships. 


HOW 1LA.T.A. FLEW IN 1955 


E referred last week to M. Gilbert Perier’s article in the Sum- 
mer 1956 edition of the I.A.T.A. Bulletin, showing the average 
rate of growth of world airline traffic to be 16-18 per cent annually. 
The same document publishes statistics of its 73 member-airlines, 
which we reproduce below. The growth of international traffic 
by 19 per cent was slightly greater than domestic traffic. The rapid 
increase in t passengers carried has very largely been met by 
the introduction of larger aircraft—indeed, the size of the world’s 
fleets has grown only very slowly during the past five years. 
SCHEDULED* OPERATING STATISTICS, 1.A.T.A. MEMBERS, 1955 
Per cent 


increase 
over 1954 





—- an 
services services 


Revenue st. miles flown... 340,000 1,100, 
Revenue hours flown o 679, 5,234, 
Revenue passengers carried 411, 1,721, 
Revenue passenger st. miles 
Available seat-miles 





Revenue long-ton st. miles 
Available long-ton st. miles 
Revenue weight load-factor 


(per cent)... = te t t 5 
Number of employees (at 

end of calendar year) ... 274,000 
Operating fleet (at end of 

calendar year) ... mie 2.580 























° heduled flights and non-revenue hours flown have not been included in 
this summary. 
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BREVITIES 


ME: G. H. WAUGH, who has represented de Havilland, Vickers 
and Rolls-Royce in W. Germany, will cease to represent de 
Havilland there as from September 1. This is because Vickers and 
de Havilland interests in that country—respectively Vanguard and 
Comet 4A—have become competitive. . Waugh continues to 
serve Vickers and Rolls-Royce and, say de Havilland, the arrange- 
ment under which he has served all three companies has been 
“a happy one throughout.” 
* * 7 

“Magnetronic Reservisor” is the name given by American Air- 

lines to its new electronic device for handling seat-reservations. 
. * * 

Air transport movements at U.K. aerodromes in June numbered 

32,800, a 9 per cent increase on the June 1955 figure. 
* * . 

Warsaw Radio reports that Poland has concluded air agree- 
ments with Belgium, Sweden, Yugoslavia and Austria, and hopes 
soon to sign similar agreements with the U.K. and France. 

* * . 

Helicopter Air Service of Chicago marked the completion of its 
first seven years with a change of name. Henceforth it will be 
known as Chicago Helicopter Airways. 

* * 7 

It is reported that Swissair may buy more DC-8s. The com- 
pany’s future plans include a new route to Tokyo, an extension to 
Buenos Aires of the present line to Brazil, and possibly a new 
service to South Africa. 

* . * 

Washington Radio reports that the U.S.-Soviet interline talks 
seemed to have “hit the rocks” so far as a direct PanAm service 
to Moscow is concerned. A PanAm-Aeroflot change-over in East 
Berlin is still, it was reported, being discussed. 

* _ * 

Convair have dropped the name Golden Arrow for their new 
medium jet-airliner project, which now becomes known as the 
Convair 880. The reason is that Continental Air Lines had already 
announced “Golden Arrow” DC-7B services to start next year. 


Bristol Aircraft have formed a new department to specialize in 
the interior furnishing of the Britannia. 
. * * 

The Boeing 707 is to be fitted with the Bendix automatic flight 
control system. 

. . 

A ten-day conference on air traffic control in South East Asia, 

organized by I.C.A.O., has just been concluded in Bangkok. 
* * * 

Lufthansa’s twice-weekly Super-G service to the Middle East 
will start on September 12. 

* * * 

It is reported from Geneva—where both Boeing and Douglas 
have offices—that B.O.A.C.’s order for American jet airliners will 
be announced on September 30. 

. * * 

Indian Airlines have announced a repeat-order for the Viscount; 
five more aircraft (presumably, like the five already on order, 
768Ds) will be delivered “early in 1958.” 

* * — 

Another executive Fairchild Friendship (Fokker licence) has 
been ordered, following General Tire’s recent contract for an 
executive version. The new customer is the Continental Can 
Company. 

7 _ 7 

The long-awaited C.A.B. decision on the prized New York- 
Miami route has now been made. Permission has been granted 
to Northeast to operate the route with National and Eastern, to 
give this airline a chance to function without Government subsidy. 

. * * 

The M.T.C.A. has revised visual flight rules so that all aircraft 
flying in controlled air space or 3,000ft outside will be obliged to 
remain at least one nautical mile horizontally from cloud, and 
1,000ft vertically from cloud, in visibilities of at least five nautical 
miles. Outside controlled air-space below 3,000{t the require- 
ment remains the same, i.e. aircraft must stay clear of cloud and 
be in sight of the ground in all weathers. 


CLUB AND GLIDING NEWS 


UMMER Convention of the Association of British Aero Clubs 
will be held at Elstree Aerodrome tomorrow (Saturday, Sep- 
tember 1). Members of all flying clubs are invited, whether they 
arrive by air or road—preferably, of course, the former. The 
main idea is for people to get together and talk about aeroplanes, 
particularly small ones, and there will be a time-of-arrival com- 
petition (between 2 and 2.45 p.m.) and an evening barbecue. 

Also scheduled is the first flying meeting of the Tiger Club, 
which will take place during the afternoon. The Tiger Club was 
formed earlier this year by Norman Jones, its aim being primarily 
“to provide the means of meeting for those who take an active part 
in Tiger Moth racing and aerobatics and to organize an annual 
dinner, and any other functions which may be thought useful.” 
Other founder-members are E. A. Wren, Peter Vanneck, Jack 
Denyer, Beverley Snook, Basil Maile and J. M. Donald, whilst 
C. Nepean Bishop of the Surrey Flying Club is honorary secre- 
tary. “Bish” tells us that all who fly Tiger Moths, for business or 
pleasure, or both, will be very welcome at tomorrow’s party. 


FOLLOWING the success of the Cambridge Private Flying 
Group’s aerial treasure-hunt last year, the group held a similar 
event at Marshall’s Airport last month. Entries included repre- 
sentatives of the newly formed Hertfordshire Police Flying Group, 
and of the U.S.A.F. club which operates from Cambridge. The 
treasure hunt was won by Mr. and Mrs. Norman Whisler. 

A contest calling for accurate flying was the “perfect circuit” 
event, in which performances were marked by the instructors on 
no fewer than 73 items. Of the three sections for P.P.L. holders, 
student pilots (solo) and ab initios, the first two were won by John 
Bingham and Robert Childs respectively, while Don Pearson and 
James Smith tied for first place in the third category. 

The presentation of trophies to the winners was made by the 
chairman of the group, F/L. J. T. R. Taylor, D.F.C. A shield 
presented by Capt. A. C. Taylor, M.A., T.D., president, to the 
member making the greatest all-round contribution to the well- 
being of the group, went to Don Jackson, the treasurer. 


Series production of Ifjusag two-seater sailplanes at the Alag central 
experimental factory, Hungary. Sailplanes produced at this factory 
have recently been exported to East Germany and Belgium. 


HE Rodman (senior) and Pemberton (junior) landing competi- 

tions of the Lancashire Aero Club will be held at Barton on 
Saturday, September 8, which is also the final date for the club’s 
Crossley navigation competition. 


AIR OAKS Aero Club are organizing a lunch patrol for Sun- 

day, September 16, which will be followed by a navigation 
competition for the Fair Oaks Cup. The aerodrome will be 
defended between 11.45 and 12.15; attacking aircraft should ap- 
proach between 1,000 and 2,000ft between one and three miles 
away. Visiting pilots should notify Fair Oaks by September 9 
so that lunch arrangements can be made. Paid flying hours for 
last month at Fair Oaks totalled 564. 





HERE 
AND 


THERE 


Matador Wing 


THE formation of a tactical guided mis- 
sile wing equipped with Martin TM-6l 
Matadors is announced by U.S.A.F.E. 
Headquarters at Wiesbaden, Germany. It 
is presumed that the wing will be formed 
from the Matador squadrons already 
operational in Germany. 


Piling Up Hours 

AN instructor crew of the 4017th Combat 
Training Squadron of the 93rd Bomb 
Wing, U.S.A.F., at Castle A.F.B., Cali- 
fornia, has become the first to pass the 
500-hr mark in a B-52 combat wing. The 
crew consists of a pilot instructor, an 
observer instructor and a gunner instruc- 
tor, each of whom has a distinguished 
record of service with tanker and combat 
units of Strategic Air Command. 





FARNBOROUGH IN FULL 


“Flight” mext week (September 7) 
—the Farnborough Report Num- 
ber—will contain fully _ illus- 
trated descriptions of the flying 
and the new aircraft seen at the 
opening of the Show; these will be 
supplemented by some out-of-the- 
ordinary articles on other aviation 
activities, and by regular features. 
“Flight” for September 14—the 
Farnborough Review Number— 
will include a detailed appraisal of 
the week’s flying and technical 
trends, with further descriptions of 
the static exhibits, plus r 
features and articles on other 
subjects. 

Both issues will be priced at Is 6d. 











FLIGHT 


EVERY CONVERTIPLANE in the world known to have “converted” successfully is shown in 

this picture. The two machines are McDonnell XV-1s, and the specimen on the right is claimed 

to have set a new helicopter speed mark of 200 m.p.h. That McDonnell are not alone in the 
field is proved by the photograph of the Bell XV-3 at the foot of this page. 


LA.F. Visit to U.S.A.F. 


THE Chief of the Air Staff of the Indian 
Air Force, Air Marshal S. Mukerjee, is to 
visit a number of U.S.A.F. bases in the 
United States early in September. 


State Apartments 

AN ex-R.A.F. Vickers Varsity has been 
converted at Blackbushe for the personal 
use of King Hussein and Queen Dina of 
Jordan. It has a retiring room for the 
queen, and a kitchen with an electric 
cooker and refrigerator. The cost of con- 
version is said to be £70,000. 


Titanium Fire 


FIRE destroyed a large quantity of titan- 
ium at the process plant of William Jessop 
and Sons, Ltd., in Sheffield last Sunday 
night. Jessops are one of half-a-dozen 
firms now producing the material in this 
country. Potentially valuable for aircraft 
construction by virtue of its high strength / 
weight ratio, corrosion resistance and 


PROGRESSIVE CONVERSION: During continued flight tests of Bell's XV-3 convertiplane, rotor- 
shaft forward angles of up to 15 deg have been successfully applied. Power requirements at 
speeds of up to 80 kt are reported to be low and autorotational descents from 500ft to have 


shown good power-off characteristics. 


Vibration is reduced by flexible rotor mountings. 


strength at elevated temperatures, titanium 
demands highly specialized reduction and 
casting techniques. 


A Journal from B.P. 


A WIDE range of subjects—from the tech- 
nical to the popular—and an attractive 
four-colour format are features of Air BP, 
a mew quarterly started by the inter- 
national aviation service of the British 
Petroleum Co., Ltd. Consultant editor is 
John W. R. Taylor. 


“Try the stand in the far corner—they're 
offering senior a) £29 a week and 
a se.” 


Wings to Wheels 


FORMERLY chief project ineer of 
Hawker Aircraft, Ltd., Mr. J. V. Stanbury, 
A.F.R.Ae.S., has joined Rolls-Royce, Ltd., 
as chief designer to their motor car division. 
Mr. Stanbury went to the Kingston-on- 
Thames firm in 1931, starting in their tech- 
nical office with development work on the 
Fury and Hart. He was appointed chief 
project engineer at the end of the war, and 
has since been concerned with such famous 
types as the Sea Hawk and Hunter. 


D.H. Engine School Moved 


THE de Havilland Engine Co., Ltd., have 
re-established their engine instruction 
school at Leavesden aerodrome, near Wat- 
ford. All instruction in the maintenance 
and overhaul of D.H. piston engines, gas 
turbines and rocket motors is now given 
there instead of at Hatfield. 
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Royal Air Force and Fleet Air Arm News 


R.A.F. at S.B.A.C. Show 


AS was the case last year, the R.A.F. will 
take part in the S.B.A.C. Show at 
Farnborough, but, because of “heavy com- 
mitments elsewhere,” details of participa- 
tion have not yet been completed. One 
of Fighter Command’s Hunter aerobatic 
teams can be reckoned a strong probability, 
together with a fly-past. 


S.A.S.O. with S.A.C. 


T the invitation of the U.S.A.F.’s 
Strategic Air Command, A.V-M. S. O. 
Bufton, S.A.S.O. at H.Q. Bomber Com- 
mand, flew in a Valiant to America last 
week to observe the American Command’s 
es competitions at Lockbourne, 
io. 


Hospital Landing Sites 
Four landing sites are being selected in 
Cornwall so that the R.A.F. rescue heli- 
copters based in the area can take casualties 
direct to hospital. The sites will be close 
to the Royal Cornwall I , Truro, 
the Camborne-Redruth Hospital, the West 
Cornwall Hospital, Penzance, and the Fal- 
mouth Hospital. 

Though originally intended to serve air- 
crews who had come down in the sea, the 
service has been increasingly used to rescue 
civilians in difficulties at sea and on rocks. 
Previously, rescued people had first to be 
taken to an airfield and transferred to 
hospital by ambulance. 


R.A.F.A. Motor Club Rally 
HE R.A.F.A. Motor Club and the Per 
Ardua Motor Club are holding the 
second Battle of Britain motor rally in 
North and Central Wales during the night 
of September 8 and 9. The competitions 
will be run under the International Sport- 


A new slant in com- 
posite formations is 
the “box four,” at 
right, made up of a 
target-towing Meteor 
7 (leading), Vampire 
Trainer (in the box) 
and Sea Hawks from 
the Noval Fighter 
School, Lossiemouth, 
Morayshire. All Fleet 
Air Arm fighter pilots 
receive their opera- 
tional training at 
Lossie.” 


ing Code of the F.I.A. and the General 
Commanition Rules of the R.AC. Nine 
awards will be made in five classes. Entries 
should be sent to K. B. Picknett, Alton 
House, Shrewsbury Road, Birkenhead, 
Cheshire. 


43 Years Old 


SERVICE of re-dedication was held 

at Fassberg, Germa~y, recently to mark 
the 43rd birthday of No. 5 Sqn. e unit 
was formed in 19]3 and fought with the 
Canadian Corps, whence originated the 
maple leaf in the unit’s badge. For 33 years 
after World War I it was based mainly 
outside Europe, in India and Burma. The 
present C.O. is S/L. T. P. Fargher. 


Kentish Associations 
ECENTLY No. 500 (County of Kent) 
Sqn., R.Aux.A.F., received the free- 
dom of Maidstone. The Prime Minister 
presented to it the Esher trophy as the most 


efficient squadron in the R.Aux.A.F. Now 
it has revived its pre-war custom of calling 
each of its aircraft after a Kentish town. 
Twelve names have been chosen, and the 
leading aircraft in the fly-past marking the 
presentation of the freedom was to be 
called Maidstone. 

No. 500 now claims to be the only R.A.F. 
squadron to have individually named air- 
craft. In the squadron markings of white- 
outlined green zig-zag on a blue ground, 
the blue represents the sea, the green the 
fields of Kent and the white the cliffs of 
Dover. 


Iraq Tie 
AS a result of last year’s Anglo-Iraqi 
Agreement the R.A.F. formation known 
as British Forces in Iraq ceased to exist 
from May this year. For the benefit of 
those who served in this formation during 
the many years of its existence a tie depict- 
ing an Assyrian Bull, badge of the B.F.L., 
on a dark blue background has been 
designed. Any officer or airman who 
served with the formation before May 1955 
is entitled to purchase this tie from Messrs. 
T. M. Lewis and Sons, Ltd., 103 Jermyn 
Street, London, S.W.1, at prices ranging 
from 13s 6d to 22s. 


R.C.A.F. in Europe 
AFL ER commanding the R.C.A.F.’s No. 
1 Fighter Wing, first at North Luffen- 
ham, Rutland, and then at Marville, 
France, since August 1953, G/C. J. D. 
Somerville has been posted to command 
R.C.A.F. Macdonald, Manitoba. He is 
being replaced by G/C. D. J. Williams, 
R.C.A.F., who has for some months been 
on flying duties with the R.C.A.F.’s Ist Air 
Division in France. 


G/C. A. D. Groom 

WHILE flying a Vampire from R.A.F. 
Hawarden to Llanbedr on Thursday 

of last week, G/C. A. D. Groom, acting 

A.O.C. of No. 63 Group, lost his life. The 

wreckage of the aircraft was found by a 

R.A.F. rescue helicopter near Capel Celyn. 


Over twenty years’ work has gone to the 
making of this collection of over 500 1/72nd- 
scale models which was recently exhibited at 
Torquay in aid of S.S.A.F.A. Every model 
was made by Mr. Peter Farrar of Torquay 





The Editor of “Flight” 





Rotodyne Performance 

| WAS interested in the report on the Fairey Rotodyne in your 
issue dated August 17, but I cannot accept without comment 

some of the statements in your leader regarding this interesting 

machine. 

You write that “. . . its direct operating costs should match 
those of the best fixed-wing aircraft.” May I point out that a 
properly designed short-range fixed-wing aircraft can achieve 
direct operating costs in the region of 1d per seat-mile on ranges 
in the region of 300-400 miles, rising to lid at 100 miles? 
Faireys themselves, according to the descriptive article, claim 
2.8d at 100 miles and 2.4d at 300 miles for the Rotodyne. I do 
not know, of course, what utilization Faireys are using in their 
sums, but my own calculations are based upon 3,000 hours per 
year. 

Later you state that “Four such vehicles could handle all present 
traffic carried by public transport between London and Edin- 
burgh.” If this is true, so, surely, could the existing Viscount or 
Ambassador series. The difficulty is to persuade people to fly and, 
by and large, the only sure way to do this is to reduce the fares. 
You continue, “They could do startling things on the cross- 
channel routes with either passengers or vehicles.” So far as I can 
see, the Bristol Freighter carries about the same payload at the 
same speed with about half the power and fuel and with con- 
siderably less complicated engineering to maintain. 

For your “airfield-starved islands,” I agree that the Rotodyne 
could be very useful but, if it is merely vertical take-off and 
landing that are wanted as opposed to fairly prolonged hovering, 
I wonder whether a simple, fast aeroplane fitted with jet lift 
(a la bedstead) might not prove to be a lot less complicated and 
expensive. 

Faireys’ idea for a rotor having the same life as the rest of the 
airframe is highly commendable; it touches the rawest spot in the 
helicopter’s hide. I wonder, however, if it can really be done 
without a hideous weight-penalty. This would not matter, of 
course, on the sort of job for which the helicopter is ideally 
suited, but it might be economically disastrous for commercial 
transport work. 

Belfast. SLIPSTICK. 


[The author of our Rotodyne description comments: “Slip- 
stick” is overlooking the fact that this aircraft promises to offer an 
exceptional combination of virtues. His figure of 14d per seat- 
mile has not yet been achieved by any operator of 100-mile stages, 
even with Dakotas purchased at knock-down prices; it certainly 
would not be achieved by a jet-lift machine. With regard to the 
Edinburgh and Channel operations, an advantage of the Rotodyne 
would be its ability to fly direct from city centres or, if need be, 
from fields (as distinct from airfields) on the coast. Another point 
is that a steel rotor need not carry any weight penalty.—Eb. P° 


Numerical Superiority 
WE British are noted, among other things, for our illogical 
system of weights and measures, and for the complexities of 
our coinage. Being a tolerant race we do not object when more 
enlightened peoples point out these and other anomalies in our 
way of life, but secretly we feel £ s d, in ft yd, oz lb cwt have an 
antique respectability that these jumped-up metrics lack. In any 
case, there are 10 florins to the pound and 100 me to a hundred- 
weight (near enough anyway), so why the fuss? 

We like our weights and measures as they are. Cumbrous, 
perhaps, but—like the nomenclature of our aircraft—somehow in 
keeping with the best national traditions. Take, for example, the 
Viscount. The multiplicity of its type-numbers (there are now 
about 50 to be memorized) is as truly impressive as the aircraft’s 
order-book. For instance, the 771D and the 745D are not the 
designations allotted to the aircraft of the 71st and 45th purchasers 
of the 700D, which previous practice might imply, _~ are basic- 
ally 770Ds, which in turn is basically a 700D. Again, the Britannia 
314 is the designation allotted to the aircraft t by the third 
purchaser of the 310 (née 300L.R.), although the rinania 320 
is the medium-range variant of the 310 and not the ninth 
customer-allocation of that type. And the 305 is not the fifth 
allocation of the 300, but a 302 converted more or less to 
310-standard. 

Let it not be forgotten, however, that Britain’s first export to 
the U.S.A., shipped over by Mayflower in 1620, was our system 
of weights and measures. Admittedly the tons and gallons dd 
not arrive in exactly the same condition as they were despatched; 
but, nevertheless, this export may have accounted for the attitude 





the names and addresses of the writers, not for publication in detail, 
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CORRESPONDENCE 


is not necessarily in agreement with the views expressed by correspondents in these columns; 


must in all cases accompany letters. 


of mind which today manifests itself in a strong challenge to 
Britain’s lead in the sphere of esoteric aeronautical nomenclature. 
We would do well to take careful account, for example, of 


"America’s Boeing 707, which has had a formidable array of 


type-numbers and names allotted to its variants—among them 
717, 367-80, 120, 220, 320, KC-135, Stratoliner, and Inter- 
continental. Similarly, Convair’s jet airliner has in turn been 
designated Model 22, — 600, and Golden Arrow. [It is now 
the vair 880—see p. 337—Eb.]. 

The only people who do not seem to be playing the game are 
de Havilland. They just use 1, 2, 3, 4, etc., for each type-develop- 
ment, perhaps sticking on an A for each variant. Such simplicity 
makes things rather difficult for everyone. 

Ramsgate, Kent. 


Sir Hazelton Nicholl: An Appreciation 
From A.V-M. Sir John W. Cordingley, K.C.B., C.B.E., R.A.F. (Retd.) 
HE recent death of A.V-M. Sir Hazelton Nicholl has saddened 
the legion of his friends in and out of the Service. No R.A-F. 
officer was better loved by his fellows and by his men than Sir 
Hazelton during his long years of duty. 

How fitting that almost his last public service should have been 
the Controllership of the Royal Air Force Benevolent Fund, from 
which he retired in 1947. In that ayy Sir Hazelton was able 
to devote himself officially to the welfare of those of whom he had 
been ever mindful during his life as an officer on the active list. 
His term of office as Controller coincided with the end of hostilities 
and with the beginning of the expansion of this Fund’s work. 

In retirement in Scotland, Sir Hazelton served as an Honorary 
County Representative and watched the Fund’s annual expendi- 
ture on relief of distress rise to over £600,000 a year. fore 
he died more than £7,000,000 had been thus spent since the late 
Lord Trenchard founded the charity in 1919. 

If a memorial be needed to the kindest of men, this Fund can 
in some measure supply it. 

i CORDINGLEY, 


London, W.1 J. W 
Controller, The Royal Air Force Benevolent Fund. 


Fine Figure of a Woman 


rE. is with some reluctance that I introduce sex into the en- 
lightened field of technical journalism, but in your issue dated 
August 17, page 242, the sub-title reads “Blackburn’s ‘Gentle 
Giant’ flexes his limbs.” Now, by everything that is anatomical 
and nominal our Beverley is a girl, her limbs bein es and 
slender, even if she displays a certain embonpoint » Fes 

Your report refers to the aircraft flying “a body of troops +3 
a Centurion.” As a Centurion of today ws some 45 tons 
I assume that the writer was employing the Roman usage— 
a leader of one hundred men. Or perhaps he meant “Centaurus, 
spare, Beverleys for the use of.” 

Finally, on page 264 of the same issue, the author of “Talking 
Points” queries the weight of a helicopter hovering inside the 
freight compartment of a Beverley. We have proved in theory 
and established in practice that the rotor downwash on the freight 
floor imposes a load equal to $p V*, where V is the component 
of combined vertical velocity relative to the tangential axis of 
horizontal rotation and p is the technical director. 

Brough, E. Yorks. M. G. K. Byrne, 
Blackburn and General Aircraft, Ltd. 


A. Bacus. 





FORTHCOMING EVENTS 

- SBAE: Summer Convention, Elstree. 

2 E. “rotection “gun Radiat Hozerds in 
om G. Dhenin, Are., G.M., B.A., 


rite jetion «OY MACS” L.R.C.P. 
3-9. S.B.AC. Display, Farnborough (‘Public days, 7th, 
Yugoslavia,” talk 


we 


8th, 
5. Krentohd ‘Club: ““Vrsac Gliding Cent 
by members of the Surrey Gliding Club, 
7-12. French Grand Prix, France 


8. RAF. Station, Silloth: At Home. 
10-16. Bottle of Britain Week. 

15. Battle of Britain Day. 

16. All Britain Model Aircraft Rally, Radlett. 

17. gh Society: Lecture by Capt. O. P. Jones, 
. 18-23. Aero Club of italy: international Air Week. 
. 19-21. R.Ae. Physics: Conference 
23. Rie Dlapton. Pecnhtes 
es society of Instrument Technology: “Accurate Calibrat 
\ “Accurate 

Flowmeters,” by E. A. Spencer, B.Sc.(Eng.), Ph.D., 
MiMeck ee and A. T. J. Hayward. 
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To seek 
the hidden 
enemy... 


Soon, the oceans around Canada will be patrolled by the first aircraft developed 
specifically for Canadian maritime reconnaissance duties... the Canadair- 
designed CL-28. 

Developed from the Bristol Britannia class by Canadair, this is the largest aircraft 
ever to be manufactured in Canada and we at Canadair regard it as a tribute to 
our capabilities that the RCAF selected us to do the job. 

Size, of course, is not the only factor, for we are equally at home in the design and 
production of jet fighters, training planes, airliners, guided missiles or even 
components for other aircraft. What counts most is our outstanding record for 
cost performance, on-time deliveries and quality of manufacture. 


4 CANADAIR .__ 


- 

. 

LIMITED, MONTREAL, CANADA 
AIRCRAFT MANUFACTURERS 





European Representative : J. H. Davis, Princes House, 190 Piccadilly, London, W.1., England. 





eh eee 


CANADAIR HAS PRODUCED MORE JET AIRCRAFT THAN ANY OTHER CANADIAN MANUFACTURER 
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Tucker Pop Rivets 
and the Vitkeotd Vidcourte 


In the same way that the record 
















Vickers Viscount has justified the 
arts of the globe, so has the 


breaking efficiancy t 
confidence of opekators in a 


Armstrongs and the ma 


extensively in the assembly 


Requiring only one operation by one operatoro set or clench 
the rivet, this modern system of riveting 


setting, prevents distortion of the structure an 


errors in 


rivets 


to be set in positions inaccessible by other methods: 


See this modern system of riveting at the Exhibition 


Society of British Aircraft Constructors at Farnborough. 
Stand No. 147 


Photograph of ‘Viscount’ by pe mission of Vickers-Armstrongs (Aircraft) Led. 
MANUFACTURERS CONSULTANTS AND TOOL MANUFACTURERS 


ceo. TUCKER EYELET co.tr. AIRCRAFT MATERIALS LTD. 


WALSALL ROAD MIDLAND ROAD 


BIRMINGHAM 22 LONDON, N.W.1 


Telephone BIRCHFIELDS 5024 (7 lines) 
Telegrams ‘EYELETS.’ BIRMINGHAM Telephone: EUSTON 6151 (7 lines) 
“POP” is a regd. Trade Mark of Geo. Tucker Eyelet Co. Led. Telegrams: “AIRWORTHY”™ NORWEST, LONDON 
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Farnborough during Show week. This year aons « © Punt Care 
the exhibitors’ private enclosures ore @ ec recsnmewtslevenic oars) 2arseutie 
arranged in four rows immediately in front mame Cm CLOsuaES 

of the exhibition hall. @ FO Bank 2040 6 O41. CHO, eT CLOSES ETC 
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Farnborough : Information for Show Visitors 


Dates, Times, Prices and Travel Facilities 
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HIS year’s Flying Display and Exhibition of the Society 

of British Aircraft Constructors at Farnborough next week 

po Py FR Rg 4 
bere 


days, Fri to Sunday, ember 7-9. On the opening day, 
Monday, ion will be confined to technicians from the 
special inva to visitors with 
invitations. 
_On the public days the es open at 10 a.m., and the flying 
lay begins at 3 p.m. year each afternoon’s flying is 
oe ae pases, daring thee of which an asort 
rahe of aircraft will be in the air simultaneously, for between 


Sees ne SavGh Sain Se Sake ened. The opening item will be 
spectacular demonstration of the trooping capabilities of the 

Blackburn Beverley. There will, of course, be individual ge 

of selected aircraft, and, again as usual, a number of aircraft will 

be available for ‘inspection on the ground. 


Admission prices for Friday, the public premiére, are: adults, 
£1; children under 14, 10s; coach , £1; car parking 
(excluding occupants), £1; motor 5s; "cycles, 2s 6d. On 


the Saturday and Sunday admission prices are: adults, 5s; 
children 2s 6d. ae a SS eee ae — 
£1 10s (including up to six occupants, excess passengers at 
sqpemnal Cotte enter Shadiaan, Bits Sees apeeee, 2 SA, ps o>. 
see Fela On, Oe aan 0S eee in advance from Auto- 
parks, Ltd., 1-31 Maclise Road, London, W.14. Tickets for 
ae and Sunday (and for Friday also) are obtainable at 
¢ gates. 

The airfield is easily reached by road, and the R.A.C. is pro- 





Road approaches to the airfield. From the points indicated by 
arrows the police-approved routes are signposted by the R.A.C. 
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FARNBOROUGH: 


viding extensive signposting within a radius of five miles from 
the airfield, and also from more distant key points beyond that. 
As in past years, extremely heavy traffic is expected, and the 
R.A.C. urges motorists ae | motor cyclists to start early and to 
follow the official routes. The map on the previous page shows 
the principal roads to the airfield. 

Comprehensive public transport facilities have been arranged 
for those not travelling in their own vehicles. British Railways 
announce that the normal half-hourly service from Waterloo to 
Farnborough will be reinforced as necessary on each day of the 
Show, and cheap day tickets will be issued from many stations, 
including some as far away as the West Country and the Mid- 
lands. Details are available at local stations. Return trains will 
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INFORMATION FOR SHOW VISITORS... 


be run as uired. A combined rail and coach service, com- 
mencing at Waterloo, runs via Surbiton, Walton, Weybridge, 
Woking and Aldershot; tickets cost 8s 9d return. The Aldershot 
and District Traction Co. provide the road transport from 


the station, and the whole journey takes a little over an hour. 

In addition to very-high- services between Farn- 
borough main station and North Camp station and 
the airfield, the Aldershot and District Traction Co. run a half- 
hourly coach service from Victoria Station to Farnborough, with 
a stopping point at the airfield. Those wishing to travel by this 
service, says the company, are wey, advised to book their 
seats well in advance i at Victoria Coach Station, 
London, S.W.1). 


Layout of the Farnborough exhibition hall, commonly known as “the static show.” The full list of exhibitors, with their stand numbers, 
appears on page 422 of this issue. “Flight” stand, un-numbered this year, is to the right of the main entrance. 
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THE M.o.S. AT FARNBOROUGH 


OSTATIC exhibits from the various Ministry of Supply establish- 
ments will this year be shown both in the main exhibition 
hall and in the “covered equipment” section at the Farnborough 
Show. A working cut-away model of a N.G.T.E. ramjet will 
illustrate the sequence of events after launching and the method 
used to maintain constant airspeed. One of two stages of fuel 
injection is variable, so that when the fuel supply is reduced at 
the desired Mach number the normal shock in the intake is drawn 
downstream, reducing the intake pressure recovery and hence the 
thrust produced. The more efficient (but more complicated) 
method of controlling thrust by reducing propelling-nozzle throat 
area will also be indicated. 

R.A.E. Westcott is presenting a model of a typical rocket test 
emplacement for engines of several thousand pounds’ thrust. The 
test engine is mounted vertically in a steel and concrete structure, 
the combustion flame impinging on a water-cooled deflector, and 
thereafter passing into two water-cooled compartments. Observers 
watch through periscopes and with closed-circuit television. 


The Westcott establishment is also showing the Raven solid- 
fuel rocket motor, which gives 11,500 Ib thrust for 30 seconds and 
measures 16ft 10in x 17in. This of motor was first fired at 
Westcott on August 3 this year further examples are to be 
tested in Australia later this year. Raven will power the R.A.E. 
upper-atmosphere rocket to be used during the International 
Geophysical Year. Overall length is 2sft and, of a gross weight 
of 2,560 Ib, the payload is 100-150 lb. A one-sixteenth-scale 
mode! of the 35-ton, 80-ft, trainable launcher will also be shown. 

The Instrumentation Department of R.A.E. is aria A 
camera and clock equi t used to time the Fairey F.D.2’s 
world speed record. ere will also be a short film showing 
rocket-engine tests at R.A.E. Westcott; and a short colour film, 
from the Trials Department of the R.A.E. at Aberporth, will 
illustrate trial guided-weapon firings. The Trials Department 
is also presenting a working cabinet display to demonstrate, by 
the firing of a small model rocket, the attitudes of a typical vehicle 
near the top of its trajectory. 
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ELAND. Every medium-haul airline in the world is faced 
with an urgent decision: how, and how soon, to convert 
to turbo-props in the 3,000 - 4,000 e.h.p. range. The 
immediate and simple answer is the ELAND—-single- 
spool, inherently safe and fundamentally economical. The 
Napier Eland Convair is a convincing illustration. It shows 
(1) the speed and cheapness of ELAND conversion (2) the 
greatly improved performance figures which result— 
12,880 Ibs maximum payload carried 1,220 miles instead 
of 290 miles, 50 m.p.h. faster cruising speed—giving a 
greatly increased profit margin. Faster, smoother, quicter 
—the ELAND offers medium-haul airliners a new lease 
of life. 

Fairey’s new large transport helicopter, the Rotodyne, is 
to be powered in both vertical and forward flight by two 
ELANDS—basically similar to the standard ELAND but 
with an auxiliary compressor mounted co-axially at the rear. 
GAZELLE. 1,260 — 2,000 s.h.p. free turbine engine for 
helicopters—chosen for the Royal Navy Westland 
“Wessex”’ and the R.A.F. twin-rotor Bristol 192. 


D MPAPISR AR DD SON »'s 


For ease of installation it can be mounted in any position 
between the vertical and horizontal. Helicopters demand 
tough, reliable engines: the Gazelle is designed for 
strenuous duty and long service between overhauls, while 
its outstanding simplicity means economical and speedy 
maintenance. 

RAMJET & ROCKET ENGINES. At extreme altitudes 
Napier rocket engines provide the rapid acceleration, 
increased rate of climb and improved manoeuvrability 
essential for high-flying interception. Operating on | quid 
propellants these engines are simple, robust, high per- 
formance power units capable of repeated start-stop 
sequences at any altitude with complete reliability. A 
Napier-built ramjet test vehicle holds the British height 
record for such vehicles. 

ORYX. The turbo-gas generator for helicopter rotor tip 
propulsion type tested at 780 g.h.p. and 865 g.h.p. 
SPRAYMAT electrical de-icing system can be sprayed on 
to any contour—no matter how complex. To date Spraymat 
has flown well over 30 million miles in operational service. 
LONDON, 


MITED W .3. 
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Where there’s an airstream... 
there’s emergency power! 


The TRA 150/2 Ram Air Turbine provides the answer to a problem which is 
increasingly concerning the aircraft designer. Here is a unit which will 
produce the power required to operate essential flying controls under ‘ 
emergency conditions. In such a contingency, the unit illustrated will swing 
out into the air stream automatically — but it is equally suitable for housing 
permanently within the airframe, there to be operated by a ducted air supply. 

Although this unit is concerned with the production of hydraulic power, 
it can readily be used to drive an alternator or generator. A version in- 
corporating a de-icing device is also under development. 

The Plessey Ram Air Turbine is described and illustrated in Plessey 
Publication 845. Design Engineers are invited to request a copy. 


{ i 








Ram Air Turbine 





AIRCRAFT AND AUTOMOTIVE GROUP - THE PLESSEY COMPANY LIMITED «+ ILFORD «+ ESSEX 
@ Aci 





Ce 


. In every British Aircraft... - 


makes the most of J | 1) {))[/1/ 11 III 
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Helping to design... 


Fuel and Combustion Systems for Gas Turbine Engines 












Since the inception of the gas turbine 
engine Lucas have gained a wide and 
varied experience second to none in the 
fuel system and combustion fields of 
engineering. This experience is supported 
by design, development and manufacturing 
facilities, which enable us to offer 
the engine designer a unique service. 










Fuel Pumps 

Control Units - Burners 
Combustion Equipment 
Anti-icing heaters 

Cabin heaters - Test Rigs 








At the S.B.A.C. 
Exhibition visit the 
Lucas Stand 113 





Fuel and Combustion Systems for Gas Turbine Engines 
JOSEPH LUCAS (GAS TURBINE EQUIPMENT) LTD. BIRMINGHAM & BURNLEY 
Lucas-Rotax (Australia) Pty. Ltd., Melbourne & Sydney, Australia, 


Lucas-Rotax Ltd., Toronto & Montreal, Canada. } 
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the world’s Aircraft 


Complete Electrical and Starting Systems for Aircraft 






ROTAX are highly experienced 
in designing and producing 
complete electrical and 
starting systems for aircraft. 
The size and scope of the 
facilities ROTAX can offer the 
aircraft designer are unique. 


At the S.B.A.C. 
Exhibition visit the 
Rotax Stand 115 


Starting Systems 


A.C. & D.C. Generating 
Systems 


Turbo. Alternators 
Airturbines - Actuators 
Switchgear - Motors 
High Energy Ignition Units 
Magnetos - Invertors 
Air Bottles 





Complete Electrical and Starting Systems for Aircraft 


R () | A \ ROTAX LIMITED, WILLESDEN JUNCTION, LONDON, n.w.10. 
Lucas-Rotax (Australia) Pty. Ltd., Melbourne & Sydney, Australia. 


Lucas-Rotax Ltd., Toronto & Montreal, Canada. 
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British 
Aircraft 
1956 


IN this year 1956—the year of the 17th S.B.A.C. Display—the Fairey F.D.2 has 
brought home the air speed record; the D.H. Comet has won through to join the 
Vickers Viscount in the dollar-rich medium-transport field; the delta-winged Gloster 
Javelin has passed into R.A.F. service, together with the heavy-duty Blackburn 
Beverley transport; and the Bristol Britannia has arrived at the threshold of 
its commercial career. From the production lines the majority of types 
represented in these pages have issued forth in greater or lesser degree; 
but, deprived of official sponsorship, a few budding projects have withered 
and died. Regret or remorse at their demise is happily mitigated 
by the staunch private backing of such unique ventures as the 
Scottish Aviation Pioneers and the agricultural machines of 
Edgar Percival and Auster. Specific citations, however, can 
prove invidious, even in the best-willed industry; so we 
invite the reader’s own appraisal of the machines 
upon which Britain’s industrial prestige has 
been maintained and her business 


| 
| 
| 











SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT, LTD. 
Baginton, nr. Coventry. Telephone: Tollbar 2261 


Sea Hawk. This Hawker-designed and Armstrong Whitworth-developed single-seater is 
standard equipment in all day-fighter/bomber squadrons of the Fleet Air Arm and is 
now in production for Holland and—to the extent of 68 machines—for the German 
Luftwaffe. The newest Fleet Air Arm variants are the F.B.5 and FGA, respectively 
counterparts of the F.B.3 and FGA.4, but presumed (in the absence of official confirmation) 
to have a later and more powerful mark of the Rolls-Royce Nene turbojet. The F.B.3 and 
FGA.4 have a built-in armament of four 20 mm British-Hispano guns and have provision 
for two 500 lb bombs beneath the wings, but the Mk 4 has, in addition, fittings for ten 
underwing rocket projectiles. Auxiliary fuel tanks are alternative stores. The FGA.4 
benefits further from powered ailerons. The following is an extract from a Flight report 
on a visit to a Sea Hawk station in March this year: “Serviceability approaches 80 per cent 
for the new Mk 4s. Just as important a part of the working-up as the actual flying is the 
improvement of efficiency of the ground teams: turn-round times, refuelling plus re-arming, 
averaged some 30-35 min at the time of our visit, the objective being 20 min.” 


AUSTER AIRCRAFT, LTD. 
Rearsby Aerodrome, nr. Leicester. Telephone: Rearsby 321 


Agricola. Designed specifically for top-dressing (aerial fertilizing) and other agricultural 
operations the Agricola is the outcome of a careful investigation of requirements. Alternative 
duties can include spraying, dusting, fence-dropping, acrial-baiting and light freighting. 
The makers foresee that particularly attractive innovations will be the new corrosion- 
resisting paints and dustproof airframe units, jointly intended to prolong operational life. 
The cockpit layout is simple, with only the most essential instruments fitted, and the hopper 
and flap controls, being power-assisted, are not tiring to operate. The field of vision 
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is exceptionally good. The 240 h.p. Continental engine has an electric starter, which is 
connected to a standard ground starter socket. No battery is fitted in order to save weight. 
For easy servicing the engine can be exposed in a matter of a few seconds by virtue of 
large hinged cowls. Engine cooling is entirely automatic and embodies a so-called “jet 
cooling” system consisting of two large ducts into which are fed the gases from the exhaust 
pipes. The effect is to draw engine-cooling air through the ducts and cooling therefore 
remains proportional to the amount of power being delivered by the engine. Of three- 

quarters of a ton aa the hopper is set well below the pilot to afford his protection in 
the event of a crash. The low-wing layout is considered to facilitate loading, as an operator 
can jump on to the wing and guide the loading funnels into the trunk. To resist the action 
of chemicals and abrasion the interior of the hopper is faced with Fibreglass. Operation of 
the hopper-discharge doors is by two hydraulic jacks, controlled by a lever; when fully 
open the hopper doors allow 8in lumps of superphosphate to fall free and in emergency the 
entire phosphate load can be dumped in under five seconds. Built into the centre-section 
are two spray tanks having a total capacity of 143 gal. Provision is made for under-wing 
pressure-filling of the tanks and generously proportioned access panels make for easy 
inspection and removal. 

A.O.P.9. With its Blackburn Bombardier 203 direct-injection engine, rugged construction, 
roominess and adaptability, this air observation post—the standard machine of its type in 
the Army—is popular with those who fly and maintain it. This success is partly attribut- 
able to its having been designed from the outset for its specified duties and not having been 
developed from an existing civil type. Its characteristics allow it to be used for casualty 
evacuation, light liaison, supply- and mail-dropping, cable-laying, photography and light 
freighting, in addition to serving as an observation post. The normal A.O.P. crew is a 
pilot and an observer, the latter at the rear of the cabin, facing forward or aft as required. 
The pilot has armour-plate protection. The picture below shows an A.O.P.9 of the 
Indian Army. 

Aiglet Trainer. A firm favourite in the air forces and civilian flying schools of many 
nations, this Aiglet development was designed as a low-cost primary acrobatic trainer. Its 
makers claim—and its public demonstrations have assuredly confirmed—that its high-wing 
configuration in no way impairs its performance in its specified category. Instructor and 
pupil are seated side by side and a bench-type rear seat may be fitted for the use of a third 
person should the machine be required for touring. In this case the “aerobatic” seats are 
replaced by standard Auster seats. 











AVIATION TRADERS (ENGINEERING), LTD. 
15 Great Cumberland Place, London, W.1. Telephone: Ambassador 2091 


Accountant. In the planning of this turboprop “DC-3 replacement” particular considera- 
tion was given to dependability and versatility; a rugged structure of long life; ability to load 
fncight readily into some 1,300 cu ft of cabin space; low purchase price and running costs; 
and ability to operate from short, poorly surfaced strips. Construction of the first machine 
is well advanced and the first flight is expected before the end of this year. The Accountant 
is offered in Mk 1 or Mk 2 form. The Mk 1 is normally supplied in the bare condition to 
enable operators to equip the aircraft to their specific requirements; the Mk 2 can be 
supplied with the hinging nose or the forward freight-loading door as required. This 
second version is 10ft longer than the Mk 1, having a cabin volume of 1,695 cu ft compared 
with 1,275 cu ft. A design policy of “fail-safe” on all components was adopted, the aim 
being that, should fatigue troubles start, they would remain localized and be readily found 
at normal inspections, and repaired in the usual manner. The following are some possible 
versions: (1) Executive aircraft, for ranges up to 2,000 nautical miles, seating up to 18 pas- 
sengers in luxury seats and with sleeping accommodation for 6 to 9 with bar facilities if 
required. (2) High-density 42-passenger version (Mk 2) with built-in airstairs. (3) Mixed 

freight and passenger version, provided with a movable bulkhead. (4) All freight aircraft, 
using the full cabin capacity of 1,695 cu ft and nose cargo-doors. 


A. V. ROE & CO., LTD. 
Greengate, Middleton, Manchester. Telephone: Failsworth 2020 


Vulcan. The world’s first delta-wing bomber, the Vulcan B.1 is expected to enter Royal 
Air Force service later this year. Prototypes have distinguished themselves at previous 
S.B.A.C. displays by their extraordinary handling qualities (last year a Vulcan executed 
repeated upward rolls at about 30 deg to the horizontal) and by their imposing appearance. 
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Powerplant Two Relis-Reyce Dart 


— 

2ft Gin 
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Gross weight 500 Ib 
Mean cruising speed ataek 


Above and left, Accountant 





Powerplant Four Bristol 


Span ft 
Length 97ft lin 
Above and upper right, Vulcan 8.1 








Powerplant Four Rolls- 


Span 120ft 64in 
Length 87ft 4in 
Above and left, Shackleton M.R.3 
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Since the last Display a notable modification has been made to the wing. This takes the 
form of a revised outer leading edge and has the effect of reducing the thickness/chord 
ratio and of improving both high- and low-speed performance and handling. The makers 
claim that the modification will “make the fullest operational use of the more powerful 
engines which will shortly start to become available.” The power units—four Bristol 
Olympus two-spool turbojets—are disposed in the innermost sections of the wing. Beneath 
the nose is a very large dielectric fairing over what is considered to be a very advanced 
radar bomb-sight. An optical sighting station is retained under the nose. In March this 
year the Secretary of State for Air said that the performance of later marks represented a 
considerable development potential. Noteworthy design features—apart from the delta 
wing, with its relatively low thickness/chord ratio yet high internal volume—are the absence 
of horizontal tail surfaces; the large-area, powered ailerons and elevators on the trailing 
edges; the absence of flaps; and the air brakes, in the form of rectangular panels, disposed 
above and below the wings. An additional braking effect is conferred by the rear main- 
undercarriage doors and by the finely engineered Dowty eight-wheel bogie assemblies. All 
sixteen main wheels have Dunlop Maxaret braking control. A braking parachute is housed 
asymmetrically in the fuselage tail cone. It may be mentioned in passing that the name 
Avro has been connected with the design of a supersonic bomber, referred to in our 
“Military Aircraft” number of June 8. 

Shackleton. The Shackleton M.R.3—the third and latest mark of Avro’s four-engined 
land-based, maritime-reconnaissance aircraft—is soon to be delivered to the Royal Air Force 
and South African Air Force. A logical development of the original Shackleton of 1949, 
it differs from the familiar M.R.2 in having a nosewheel undercarriage and increased fuel 
capacity, by virtue of auxiliary wing-tip tanks. A clear-view canopy is another innovation 
and a number of changes have been made in internal equipment. In the nose are two 
20 mm British-Hispano guns, laid from a sighting station above the bomb-aimer; there 
is no dorsal turret, as fitted to Shackletons. The crew of ten comprises a captain, co-pilot, 
two navigators, an engineer, and five signallers. Crew-members may rest in a soundproofed 
wardroom and there is a galley to sustain them on the very long flights for which the 
Shackleton is intended. The Rolls-Royce Griffon engines drive de Havilland six-blade, 
contra-rotating, constant-speed, fully feathering airscrews. Whereas earlier Shackletons 
carried the search radar in the nose, the M.R.3 has a retractable installation aft of the vast 
weapons bay. Provision is made for a very heavy and varied load of bombs, depth charges, 
sonobuoys or other anti-submarine or anti-surface-vessel stores. Alternatively, an air/sea- 
rescue lifeboat can be carried. Handling should benefit from the incorporation of new 
pattern ailerons. 








BLACKBURN AND GENERAL AIRCRAFT, LTD. 
Brough, E. Yorks. Telephone: Brough 121 


Beverley. Recent months have seen the Beverley C.1 heavy-duty military transport enter 
service with Royal Air Force Transport Command. Intended for the carriage of military 
cargo and troops and for the parachuting of troops and heavy equipment, it is designed for 
world-wide operations and can be used in forward areas from very short unpaved strips. 
Its characteristics are already well known to Farnborough-goers, so it is appropriate here 
to present these extracts from the report of a Flight representative who a few weeks ago 
flew in a Beverley to Germany. He wrote: “Within the Beverley’s capacious hold was 
29,600 Ib of freight, nearly all of it in packing-cases, the heaviest items being three Avons 
and two car engines. In her upper compartment were nine passengers, including the writer: 
the Air Ministry was making it possible for us to see the Béverley operating this daily out- 
and-return freight service, five days a week, which forms part of its trials. The aft com- 
partment, where we were well looked after by the air quartermasters, can seat 36 with 
good visibility and ventilation, and provision for a public address system. Two upward- 
opening trap-doors at the rear provide a ground entrance and exit (via steps about 17ft high) 
or an air exit for paratroops. Two hatches at the forward end lead down to the cargo hold 
(which for troop-carrying can seat 58), and progress through it to the flight deck was by a 
series of precarious footholds on packing-cases, rather resembling Alpine climbing and 
carried out (on this flight) at much the same altitude. The hold itself, 10ft wide, 10ft deep 
and 40ft long, epitomizes the Beverley’s main advantage over the Hastings. Not only can 
it take three times as much; it can accommodate extremely bulky loads and the electrically 
operated rear doors enable cargo to be loaded and unloaded in about two-thirds of the 
time ...” Going on to discuss the background of the Beverley our representative wrote 
that there had been a “joint requirement” for an aircraft which could fly, say, 250 miles with 
300 troops and land in a small area or could fly-in a body of troops plus an armoured 
vehicle. Such réles are, in fact, being investigated; but already, he reported, a Beverley 
had landed with 92 soldiers (most of whom had never flown before), disembarked them 
and taken off again all in the space of 44 minutes. In April another Flight representative 
participated in heavy-dropping tests and reported that a 20,000 Ib load had been dropped 
by means of six parachutes. “Tests working up to the required cluster-of-eight were 
continuing,” he said, using the “imperturbable” Beverley. 

Universal. This aircraft is the civilian counterpart of the Beverley. The differences are 
minor, although the Universal contains many features suggested as desirable by the airlines 
with whom the aircraft has been discussed, and many also which the Air Registration Board 
consider appropriate. The aircraft is essentially a short-hauler. With a capacity payload of 
about 50,000 Ib it shows an operating cost which can be approached by few, if any, aircraft 
—8d per long-ton nautical mile. The price is £425,000, a very low figure (£3 per Ib) for an 
aircraft of 143,000 Ib gross weight. The size of the hold allows great flexibility of carrying- 

capacity, and loads would rarely have to be refused on account of their size. This was 
proved in the Universal’s first real commercial operation last year, when the aircraft lifted 
129 tons of bulky oil equipment between Umm Said, the Arabian oil port, and Fahud, 365 
miles away. Being a relatively short-range machine (its — costs are attractive for 
stages up to 1,200 miles or so) the Universal had obviously to be designed to operate from 
short, unpaved airstrips. With a take-off field length of 1,260 yd, and a full-load landing 
run of only 240 yd, it meets the small-strip requirement; and with a tyre pressure of 50 
Ib/sq in, and an equivalent single-wheel load comparable with that of a DC-3, the 
Universal’s airstrip demands are very modest. 


Gros: igh’ 14 0001 

inom 238 m.p.h. at 5,700ft 
Deta are for Universal; photo- 
graph shows Beverley C.1; general- 
arrangement drawing is applicable 
both to Beverley and Universal 
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Dunlop tyres, wheels and brakes are fitted to most 





of Britain's leading civil and service 
aircraft by virtue of their 
long-proved safety and reliability 
and their efficient and 

economical operation. Dunlop 
Tubeless Acro tyres are now also 
available, providing new 
standards of efficiency and 


easier maintenance. 
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These nite permit full use of braking without skidding 


ensuring greater safety and operational efficiency. 





Dunlop ‘Maxaret’ Anti-skid units can now be introduced 
_ into puoumatic ond hydreai heuking systems, 
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Dunlop Anti-‘G’ suits raise the wearers “blackout” and “grey out” thresholds 
by 14 g or more by applying pressure to the abdomen and legs to 

prevent the blood pooling in these areas. The suits can 
be used in conjunction with the Dunlop Anti-‘G’ 
valve (left). This valve automatically adjusts the 
pressure in the suit to protect the pilot from the effects 
of 3 to 8 g. It is particularly effective for closed circuit 
(ground charged air supply) systems and is leak-proof 
from 2000 p.s.i. Efficient operation is ensured 
from 2000 to 150 p.s.i. inlet pressure. 





DUNLOP 
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FOR ARMAMENT, PROPULSION, GUIDANCE, RECOVERY 


Dunlop now play their part in a new and expanding field 

of aeronautical activity—guided missiles and rockets. They 
supply actuating equipment for the propulsion, guidance and 
armament of guided missiles of all types as we 





} leg 
¢ 


TO WITHSTAND HIGHER AMBIENT TEMPERATURES 


In addition to a wide range of piping made from both rubber and 
silicone compounds, including those for low, 

medium and high pressures up to 6000 p.s.i., Dunlop supply 

a new all-metal flexible pipe which affords adequate protection for 


pressure systems subject to high temperature operation. 
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Powerplant Four Bristol Proteus 755 
Span .. 142ft +" 
Length ; 124ft 3in 
Gross weight 175,000 Ib 
Cruising speed 400 m.p.b 
Data are for Britannia 310; photo- 


graph shows Mk 102; drawing is of 
Britannia 310 











Filton House, Filton, Bristol. 





Telephone: Filton 3831 


Britannia. Next month the first production models of Bristol’s great turboprop airliner, 
the Britannia, are scheduled to inaugurate passenger services with the British Overseas 
Airways Corporation. Fifteen of the first version, the Mk 102, are being built, and the 
several variants of the Britannia now being offered are based upon the enlarged and 
more powerful 300 series. A description of these versions, which cater for the remarkably 
wide range-spectrum of 200 to 5,000 miles, follows, but it is appropriate first to consider 
the philosophy underlying Bristol’s conception of the big-capacity turboprop airliner. The 
idea was to combine the great efficiency of the large turboprop engine with a high-capacity 
airframe of low structure weight, resulting in an aircraft which could carry greatly increased 
payloads over very much longer ranges at very much higher cruising speed—and to do this 
at an operating cost that would achieve new standards in revenue-earning ability. Emphasis 
is given to this last point by Bristol’s estimate that the Britannia 310, and its medium- 
range derivative, the 320, are capable of breaking-even over sectors as short as 200 miles 
with a 25 per cent load factor. The attraction of this level of economy on the world’s 
route networks is undoubtedly high, and with it goes a guaranteed cruising speed of 
400 m.p.h. A measure of the structural efficiency achieved is the fact that structure 
weight is barely one quarter of gross weight, despite the low nominal stress level and 
the heavy fatigue-resistant properties of the design. Production of the Britannia is carried 
out in the large Bristol factory at Filton, and also at Belfast by Short Brothers and Harland, 
Ltd., under sub-contract to Bristol. Much of the aircraft, indeed, is sub-contracted— 
notably to Blackburns as well as to Shorts—to permit a rapid build-up of output. The power- 
plant comprises four Bristol Proteus 755 turboprops of 4,120 e.h.p. each (B.O.A:C.’s 102s 
have Proteus 705s of 3,900 e.h.p.) driving de Havilland four-blade 16-ft hollow-steel 
blade airscrews. The Bristol Orion turboprop, which develops some 75 per cent more 
cruising power, is offered also as from 1960 (delivery date now being quoted for Britannia 
310 and 320 is February 1958). Flying controls are not power operated; the basic principle 
of operation takes the form of aerodynamic servo tabs operated directly from the cockpit. 
The cabin-air system is supplied by air tapped from the centrifugal high-pressure impeller 
of each engine, its temperature being reduced by ram-air heat exchangers, with a cold- 
air unit for further cooling. Electrical power is supplied by four engine-driven 50 kVa 
alternators, with six 24 volt 25 amp-hr batteries. Hydraulics are served by four electric 
pumps with a pressure of 3,500 Ib to 4,000 lb/sq in to operate undercarriage retraction, 
control surface locking and nosewheel steering and wheel brakes. Total fuel capacity, 
all within the wing box-spar, is 8,486 Imp. gal. The system is suitable for kerosine or 
JP-4, and pressure refuelling is effected at 150 gal/min. Two systems are provided for ice 
protection: hot air fed from exhaust heat exchangers for engine cowlings and wings, 





and electric mats for the empennage. Airscrew blades and spinners are heated by internal 
electric elements. 

Provision is made in the cockpit for five crew members. A flight-director system is 
fitted as standard. The “systems” control panels are worthy of special note: the fuel 
panel, for example, is virtually a diagrammatic picture of the fuel system. Comprehensive 
radio and radar is fitted, including storm-warning equipment. 

The cabin of the 310 and 320 aircraft is 99ft long and 12ft wide. The entire length 
is unobstructed, with a headroom of 6ft 8in. Seating accommodation for up to as many 
as 133 passengers is possible, but great flexibility is provided by slotted rails set at 
the international track of 31.7in. Luxury accommodation, for example, would provide 
for 64 passengers including 17 single berths and 15 double berths. 

Principal variants are: Britannia 102: Initial production aircraft of which 15 are on order 
for B.O.A.C. (six delivered). Britannia 300: A lengthened version of the 102 (10ft 3in 
increase in length) of which two—302s—have been ordered by B.O.A.C. The prototype 
made its first flight on July 31. An additional five for B.O.A.C. are to be provided with 
310 wing tankage to give increased range, and are designated 305. Britannia 310: Long-range 
version of the 300. Eleven 312s are on order for B.O.A.C., three 313s for El Al, and five 
314s for C.P.A.L. Britannia 320: Medium-range version of the 310 (no physical difference 
between the two aircraft). Britannia 250: Similar to the 310. Three of these aircraft have 
been ordered by the M.o.S. as special mixed cargo/passenger transports, and a further 
ten by R.A.F. Transport Command. 
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Above and left, Type 171 Sycamore 


























Powerplant Two Alvis Leonides 
Rotor diameter = = 
Fuselage length it 
Gross weight 10,600 Ib 
Cruising speed 85 m.p.h. 
Above, Type 173 
Powerplant Two 
Majer or Napier 

Rotor diameter = = 
Fu: length 50ft 3in 
Gross weight (Gazelles) 18,000 Ib 
Cruising speed 138 m.p.h. 


Data above, drawing below and 
photograph on left are for Type 192 











Type 171 Sycamore. When it was announced this month that the Sycamore helicopter 
had been selected for service with the German Defence Forces, it was claimed that over a 
hundred of these 4/5-seat machines had been built and delivered and that aircraft of the 
type had logged some 20,000 flying hours in a dozen countries. The German contract was 
stated to be worth several million pounds. Numerous variants of the Sycamore have been 
developed to meet specific needs, but the basic machine has all the fixed fittings necessary 
to convert it to any of the four roles for which it is most commonly used. For search 
and rescue operations a hydraulically driven winch is attached to the starboard side of 
the fuselage. A crewman is lowered by winch to pick up a casualty and there are hand- 
grips to make re-boarding the helicopter easier. For ambulance duties Perspex blisters 
are fitted to enable two stretchers to be carried on special attachments within the cabin. 
Lashing-down points for cargo are standard fittings, so that the only modification needed 
for aerial crane duties is the attachment of a beam with a quick-release hook to the strong- 
points in the fuselage. For passenger transport a comfortable bench-type seat for three 
is installed along the rear cabin bulkhead and a single seat beside the pilot. Twenty cubic 
feet of stowage space are available in the luggage bay in all versions. 

Type 173. A twin-engined tandem-rotor helicopter, the Type 173 is the precursor of 
faster and larger commercial and military types now under development. Two prototypes 
are in existence and one has been handed over to British European Airways for extensive 
handling trials. Three additional prototypes are being built and the first of these will be 
powered by Alvis Leonides Major engines instead of the single-row units installed in the 
machines now flying. The power installations, transmission systems and rotors of the 
Type 173 are essentially the same as those of the Sycamore. The individual gear-boxes 
are connected by a synchronizing shaft running along the roof of the fuselage and by this 
means the rotors are kept in phase and to afford single-engine safety. Both engines are 
isolated in steel cowlings, which form fireproof bulkheads. 

Type 192. This development of the Type 173 was designed to meet a wide variety of 
Service requirements, and production-type 192s will be delivered to the Royal Air Force. 
The first production version will be powered by two vertical Alvis Leonides Majors driving 
inter-connected, four-blade rotors. This type of 192 will weigh 17,200 Ib. Particular interest 
attaches to the landing gear, which consists of four distinct legs, those at the rear being 
very short and resulting in the 192 adopting a nose-up attitude on the ground. There 
are no wings, but a very large and thick fin is fitted, together with a fixed tailplane with 
acute dihedral. In the ambulance role a possible load will be 12 stretcher cases, three 
“sitting wounded” and an attendant; it will be able to pick up at least ten persons when 
operating on search/rescue duties and as a freight transport will carry a distributed load 
of 6,000 Ib. On long-range operations 18 fully armed troops will be accommodated; over 
short ranges the 192 will be able to carry no fewer than 25 persons at an average weight of 
200 Ib each. In all roles provision will be made for a crew of three. The foregoing relates 
to the original piston-engined 192, but the basic design has been planned for turbine 
power and the final standard powerplant will comprise two Napier Gazelle free-turbine 
engines which will provide approximately double the power for less weight and allow an 
increase in gross weight to 18,000 Ib. 

















THE DE HAVILLAND AIRCRAFT CO., LTD. 
Hatfield Aerodrome, Herts. Telephone: Hatfield 2345 


Comet 4 and 4A. The Comet 4 and its specialized medium-range derivative the Comet 4A 
are now factors of significance in the re-equipment plans of several operators. In 
July last, world attention was suddenly and sharply focussed on these de Havilland jet 
airliners when one of the leading United States domestic operators—Capital Airlines— 
placed an order for ten Series 4As and four Series 4s. Capital’s historic decision meant 
that the challenge of the jet airliner in a sphere hitherto the preserve of the 

i.e., over ranges of 500 to 1,500 miles—had become a very serious one indeed. D.H. realized 
that the travelling public, having tasted DC-8 and 707 jet travel on long-haul routes, 
would partake of it also on medium stages, and this philosophy was shared by Douglas 
and Convair with, respectively, the DC-9 and Golden Arrow projects. D.H. were quick 
to exploit the great advantage of having had the Comet flying and under development 
for seven years, and the scope for the aircraft is now seen perhaps more clearly than 
ever before. 

Briefly, the Comet 4 is intended for airlines with route sectors lying mainly in the 
2,000 to 3,000 mile bracket, where cruising altitudes of 30,000ft and above can be used 
without the penalty in block time which would be incurred by operating to this 
technique over short ranges. The 4A, on the other hand, is the choice for those airlines 
whose networks lie in the 500 to 1,500 mile band (e.g. U.S. operators). The true cruising 
airspeed of this version has been raised from 500 to 530 m.p.h., and the aircraft 
made structurally adequate for operation at lower altitudes. The actual height at which 


the Comet 4A’s indicated airspeed limit intersects the Mach compressibility limit is 
23,500ft, although there is considerable flexibility above and below this altitude. Maximum 
payload has been increased to offset the fuel costs (which, despite the higher speed, are 
higher at these altitudes) by an increase in fuselage length and a raising of zero fuel 
weight by some 4,000 Ib. Comparative tourist capacity payloads for the Comet 4 and 
Comet 4A are, respectively 19,300 Ib and 22,690 Ib. The Comet 4A can, of course, be 
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operated according to the Comet 4’s high-altitude procedure, being able to achieve thereby 
full-payload range of up to about 2,700 miles. 

Delivery of the Comet 4 is offered for late 1958, and for the Comet 4A in the early 
part of 1959. Direct operating cost, although not as low as can be offered by projected 
turboprop airliners, nevertheless is highly competitive: a break-even load factor on 
American routes of about 50 per cent on 600-mile stages is offered by the Comet 4A, while 
actual seat-mile cost over a 1,500-mile stage (tourist) is of the order of 1.5d. 

The basic principle of the structural tormula applied to the new Comets is the pro- 
gressive reduction of stress levels as cut-outs, seams and other stress-raisers are approached. 
Many thousands of individual tests have been undertaken to explore thoroughly the fatigue- 
resistant properties of the whole airframe; window specimens, for example, have lasted 
the equivalent of about 800,000 hr of flying. The powerplant of both Comet 4 and Comet 
4A comprises four Rolls-Royce Avon RA.29s of 10,500 Ib thrust each. Noise-reduction 
nozzles and thrust-reversers can be fitted. The air supply for the cabin air system is tapped 
from the compressors of each engine, one of which is sufficient to maintain pressure 
and conditioning to the required level. Cooling of this air is by ram-air heat-exchangers 
and cold-air units of D.H. design. Maximum designed cabin pressure differential is 
83 Ib/sq in, and pressure control is fully automatic; it is necessary only to pre-select the 
altitude at which it is required to start pressurizing. 

Main electrical supply is from four alternators; six 24-volt, 25 amp-hr batteries 
are installed. The hydraulic system, normal operation of which is at 2,500 Ib/sq in, 
serves flying controls, undercarriage retraction, flaps, air brakes, wheel brakes and nose- 
wheel steering. Total fuel capacity is 8,950 Imp. gal. for the Comet 4, and 8,730 Imp. 
gal. for the 4A. Refuelling is accomplished via under-wing connections at 200 Imp. gal/ 
min. Protection of airframe and engine air intakes against ice formation is accomplished 
by means of hot air tapped from the engine compressors. The flying control system is 
operated hydraulically, with feel proportional to air speed provided in the elevator circuit. 
The flying control system is duplicated mechanically and triplicated hydraulically. 

Payload accommodation for the Comet 4 varies from 58 seats first-class to 76 tourist, 

and for the 4A from 70 first-class to 92 tourist. 
Dove. This will be the eleventh successive year in which the Dove has appeared at the 
S.B.A.C. display. Here, indeed, is an indication of the popularity of this de Havilland 
“airliner in miniature,” some 500 of which have now been built, and which continues 
to sell steadily. It started its life as an airline-passenger transport, in which réle it continues 
to serve in about 20 countries, but its forté today (for which it is being supplied off the 
production line) is as an executive aeroplane. To date about 90 have been sold to private 
owners in the U.S.A. alone. 

The formula which inspired the Dove towards the end of the war, and which has served 
it so well ever since, was the application of “big airliner” sophistication to an aircraft of 


feeder-line dimensions—retractable nose-wheel undercarriage, geared and su - 
engines with direct fuel injection, feathering and (if required) reversing propellers, 
dual control, comprehensive radio and instruments, and metal construction. ens a 


small aircraft the Dove nevertheless affords a considerable measure of passenger comfort, 
and it can carry a payload of nearly a ton on the relatively short stages for which it was 
designed. 

Like the Heron, the Dove is an “aJl-D.H.” product, airframe, engines and airscrews 
being all of de Havilland design and manufacture. Many components are interchangeable 
between the two aircraft, which, in point of fact, come off the same assembly line at Chester. 
The Devon and Sea Devon are military versions. 

Heron. The design philosophy of the de Havilland Heron may be summed up very briefly: 
four-engined safety in an aircraft of a size (14 to 17 passengers) not normally provided 
with such benefits. The aircraft has two réles. Its primary application is to high-frequency 
service on local multi-stop networks, serving communities off the beaten track in much 
the same way as a country bus. The second réle is as an executive aircraft, and indeed 
about a half of current sales are in this ever-widening field. The most outstanding 
formance characteristic is its short field-requirement which, in addition to its sturdy and 
simple structure, makes it ideal for “outback” operations. It is, however, equipped to a 
degree which renders it equally at home in busy terminal operations. 

The Heron is powered by four D.H. Gipsy Queen 30 ‘Mark 2 direct-drive, unsuper- 
charged piston engines of 250 b.h.p. Airscrews are D.H. two-bladers, incorporating feather- 
ing if required. There are no hydraulics in the aircraft; all airframe services such as under- 
carriage retraction, flaps, brakes, etc., are pneumatic. Maximum fuel tankage is 316 Imp. gal 
Payload accommodation is for 14 to 17 passengers in the airliner version; the luxury 
executive arrangement provides for eight people. 


Dove Series 5 
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high speeds easily attained at high altitudes. The D.H. 110 was found to be free f 
restrictions and so, from the outset, it was possible to concentrate on the fundamental 
problems which are common to all aircraft designed to operate at transonic and supersonic 
speeds, namely those of providing throughout this speed range, positive and accurate 
control and stability for gun-firing and weapon-launching.” 

It was remarked on the same occasion that an automatic pilot was an obvious advantage 
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Drawing and photograph 
D.H.110 as at present flying 
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The Fairey Delta 2, powered by a Rolls-Royce Avon jet 
engine, was the first aircraft in the world to exceed a 
speed of 1,000 m.p.h. in straight and level flight over a 
measured course under F.A.I. conditions. It achieved 
this distinction while establishing an Official World Speed 
Record of 1,132 m.p.h. in March, 1956. 
Two Fairey Delta 2’s are employed on a high-speed 
research programme for the Ministry of Supply. The 
data they provide will be used for the benefit of British 
aviation as a whole. 
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FIREFLASH 


The Fairey Fireflash was the first British air-to-air 
guided weapon to destroy a radio-controlled target 
aircraft—a Firefly drone developed by the Company 
as part of the weapons programme. Fireflash is in 


production for the Royal Air Force and is under con- 


sideration by N.A T.O. air forces. 


WEAPON DIVISION OF FAIREY 
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GANNETT wtstteeine 


Fairey Gannets and their method of construction 
exemplify the independent outlook and prac- 
tical originality of Fairey engineering. Fairey 
developed the ‘‘twin engines in single installa- 
tion’’ layout (an Armstrong Siddeley Double 
Mamba) which contributes so much to the 
operational success of the Gannet. Fairey 
designed Envelope Tooling, the revolutionary 
system of jigging in which aircraft are con- 


structed from the skin inwards. Among the 
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advantages of Envelope Tooling are complete 
interchangeability and greatly reduced time-lag 


between prototype and production aircraft. 
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ROTODYN 


The essential features of both the helicopter and the 
Autogyro combine in the Fairey Rotodyne to provide 
economical payload (11,000 Ib. or 44 passengers), twin 
engine reliability, outstanding safety and high forward speed 
(not less than 150 m.p.h. cruising). For take-off com- 
pressed air supplied by two Napier Elands is burned with 
fuel at the rotor tips. For forward flight the power is 
transferred to the propellers, the rotor auto-rotating to 
share the lift with the fixed wings. 





FIREFLY TARGET 








Fairey developed and produced, 






in conjunction with the Royal 






Aircraft Establishment, Farn- 






borough, the pilotless Firefly 





drone. It is the only radio- 






controlled target aircraft used 






in this country for trials with 






guided weapons of all types. 
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Fairey Power Controls are in widespread use in both 
British and foreign high-performance aircraft such 
as the Hawker Hunter, Avro (Canada) CF-100, 
Hawker Sea Hawk, Vickers-Armstrongs Super- 
marine N.113, Aerfer Sagittario, and, of course, the 
Fairey Deltas. Here again Fairey have developed 
new manufacturing processes enabling the accuracy 
required in this highly precise assembly—sometimes 
in the order of one millionth of an inch — to be 
attained simply and economically, without prejudice 
to operational serviceability. 

A new full-flow micron filter that stops all particles 
down to 4 microns (.00016 of an inch) has been 
produced by Fairey for use with power control units 
and other hydraulic components. 


POWER CONTROLS 





INVESTMENT 
STEEL CASTINGS 


Fairey was the first company to be given approval 
by the Ministry of Supply for manufacture of aircraft 
structural fittings in high-strength alloy steels by 
investment casting. It now has several years of 
experience in the production of these castings in a 
wide variety of forms and sizes, including the main 
wing attachment illustrated. The process developed 
by Fairey is particularly appropriate to fittings of 
complex form requiring consistently high mechanical 
properties; they can be produced more easily and 
cheaply than by other methods with finish machining 


reduced to a minimum. 





Fairey has subsidiaries and associates in England, Aus- 
tralia, Canada, Belgium, Rhodesia, India and Pakistan. 
In addition to delta research, guided weapons, anti- 
submarine aircraft, new methods of aircraft construction, 
helicopter design and production, radio controlled 
target drones, power controls and investment steel 


PARE y 


castings, its activities extend to aerial survey, design 
and production of plastic components, and repair and 
maintenance. 

A constantly expanding programme of research and 
development ensures that the Company holds its lead in 
the industry in all aspects of future design. 


The Fairey Aviation Company Limited 


ENGLAND AUSTRALIA CANADA 





Flight, 31 August 1956 


S.B.A.C. 


EXHIBITION 
FARNBOROUGH 
STAND No. 13 





SAUNDERS 


ee oe om am 





FULL BORE 


TRIPLE 


LOW TORQUE 


DIAPHRAGM SEALING 


Foe the SAFE holly. g <A Hirceaft fluids 


SAUNDERS VALVE 











BLACKFRIARS 


e COMPANY LIMITED 
==> AIRCRAFT DIVISION = a 


STREET 








HEREFORD 





Propellers 
Accessory Drive Equipment 
Engine Synchronisation 
Fuel Flow Proportioners 

Air Turbine Motors 
Ram Air Turbine Drives 
Undercarriages 
Hydraulic Pumps 
Flying Controls 
Electro Hydraulic Equipment 





Vampire Trainer. 


Drawing above and photograph ot 
right show Venom F.B.4. 

Venom Night Fighter. Venom side-by-side-seater night fighters are used not only by the 
R.A.F. but by the Royal Swedish Air Force also. The latest R.A.F. variant is the N.F.3, 
which has improved flying controls, more modern radar than its precursor the N.F.2, and 
a clear-vision cockpit canopy. The Ghost turbojet is of a late mark and armament is four 
20 mm British-Hispano guns. 
Venom Fighter/Bomber. The single-seat Venom serves as a high- or low-altitude fighter 
or as a fighter/bomber, and the latest R.A.F. version is the F.B.4. In common with other 
Venoms of recent production this has hydraulically operated ailerons, incorporating artifi- 
cial feel and having provision for automatic reversion to full manual control in emergency. 
This control system is claimed by the makers to confer a considerable gain in combat 
efficiency. Further benefit is derived from redesigned fins and rudders and a tailplane of 

Below and lower right, Chipmunk. greater span. Built-in armament is four 20 mm British-Hispano guns. Venom fighter/ 
bombers are serving in Switzerland, Burma and Iraq as well as with tre R.A.F. 


Sea Venom. Standard all-weather fighter of the Royal Navy until the introduction of the 

D.H. Gipsy Major D.H.110 is the Sea Venom FAW.21, the naval counterpart of the N.F.3. It has power- 

_ Po folding wings, catapult gear, provision for rocket-assisted take-off and an arrester hook. 

2,014 Ib Armament is four 20 mm guns. A similar machine (FAW.53) is used by the Royal Austra- 

138 m.p.h lian Navy, and a development of the Sea Venom, called the Aquilon, is built under licence 

in France in both single-seat and two-seat forms. 

Vampire Trainer. The Vampire Trainer (R.A.F. designation Vampire T.11) is the most 

widely used machine of its class in the world and all R.A.F. pilots now earn their wings on 

the type. Usually they go solo after about 6} hours, having received ab initio instruction 

on the Hunting Percival Provost or Jet Provost. Instructor and pupil sit side by side in 

a pressurized cockpit with clear-view canopy. Ejection seats are fitted, and provision is 

made for instruction and practice in fighter navigation, combat, bombing, gunnery and 

rocket firing. With two 20 mm guns and full internal fuel it is possible to carry several 
combinations of rockets, bombs and external tanks. 


Chipmunk. This Canadian-designed trainer remains popular, and to date about 1,000 have 
been built in England. Construction is all-metal and the undercarriage is fixed. 











THE ENGLISH ELECTRIC Co., LTD. 
Queen’s House, Kingsway, London, W.C.2. Telephone: Holborn 6966 


P.1. Three of the five prototypes of the P.1 supersonic intercepter are now flying and 
work is well advanced on 20 pre-production machines intended for development work on 
systems, installations and techniques. Officially released information being extremely 
scant, we quote from our review of the aircraft in our Military Aircraft issue of June 8: 

“The engines themselves [Armstrong Siddeley Sapphires or Rolls-Royce Avons] are 
mounted one above, and to the rear of, the other, and each has its own set of ground-running 
intakes. Afterburners have been installed on the first prototype and will doubtless be 
standard equipment on all future examples. The fuselage is basically a deep rectangular 
structure and though its form appears ‘unaerodynamic’ to eyes accustomed to subsonic 
shapes, it has a far better distribution of cross-sectional area than machines of more con- 
ventional form. The wing, which has been aptly described as a ‘notched delta’, has 
a leading-edge sweep of 60 deg and a thickness/chord ratio of perhaps 5 per cent. Subtle 
changes in profile can be discerned at various points (the inner leading edge is drooped), 
these having been introduced following experience with the Short S.B.S aerodynamic test 
vehicle. Small ‘saw-cut’ slots, parallel with the incident air flow, act as wing fences. The 
tailplane is of the slab type, similar in plan-form to the wing. 

“Much of the fuel must be carried within the wing, and provision may be made for guns 
in addition to the guided missiles which will, of course, form the principal war load. 
Armament has, in any case, been officially described as ‘very heavy’ . . . Gun and missile 
‘packs’ appear feasible, and the missiles themselves might be of the reported de Havilland 
type, using infra-red detection. An ingenious undercarriage was devised for the P.1 in 
conjunction with British Messier, the main leg being hinged roughly in the geometric centre 
of the wing and folding outward. The nose leg retracts forwards and the single wheel lies 
flat under the intake duct. Within a few days of its maiden flight the P.1 exceeded the 
speed of sound in a dive on several occasions and shortly thereafter was regularly flying at 
Mach numbers in excess of 1 in level flight without the use of afterburning or any other 
form of power-boosting device. In March this year it was disclosed that the first prototype 
had flown with reheat and that the two prototypes had completed some 300 flights, mostly 
in the supersonic regime and on many occasions with an R.A.F. pilot . . . Demonstrated 
manocuvrability of the P.1 is of a very high order indeed, for the wing loading is moderate, 
and fly-pasts at speeds of 150 kt or less have been witnessed.” 


Canberra P29 
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Twe Rolls-Royce 
Avon 


Span 68ft 
Length 66ft 8in 


Drawing above and photograph ot 
lower left shew Canberra P.R.9. 


Powerplant Twe Roelis-Reyce 
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Drawing and photograph below 
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Canberra T.4 


Canberra. Notwithstanding the Canberra’s now lengthy (and altogether exemplary) 
service with the Royal Air Force and with the air arms of several other nations, details of 
its performance and of its military capabilities are still withheld. Principal variants now 
current are the T.4 trainer; the B.6 light bomber (this has an Australian counterpart in the 
B.20); the P.R.7 photographic reconnaissance machine; the B(I).8 intruder; and the P.R.9 
ultra-high-altitude photographic reconnaissance machine. The B(I).8 is the most versatile 
member of the family, being capable of operating as a night interdictor, high- or low- 
altitude bomber, target marker or reconnaissance aircraft. The forward fuselage is wholly 
new in design and is arranged for visual bombing with a crew of two, the navigator being 
seated ahead of the pilot, who is seated under a fighter-type canopy offset to port. Various 
weapons can be carried internally and on under-wing pylons. For ground attack and 
night intrusion the aircraft carries four 20 mm guns, combined with ammunition supply, 
in a quickly replaceable pack developed by Boulton Paul. A very large quantity of ammuni- 
tion is provided for each gun, possibly of the order of 500 rounds. Pending introduction of 
B(1).8s into squadrons converted B.6s, known as B(I).6s, have been placed in service. These 
otherwise standard bombers carry a gun pack and wing bomb pylons. Production of B(I).8s 
is well advanced and first deliveries to squadrons are imminent. 
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THE FAIREY AVIATION CO., LTD. 
Hayes, Middx. Telephone: Hayes 3800 


Gannet. Though the extent and rate of Gannet production are secret, many scores of 
these turboprop-powered carrier-borne anti-submarine aircraft have now been delivered 
for service with the Fleet Air Arm and the Royal Australian Navy. In recent weeks it has 
been announced that a batch of 16 Gannets is to be built for the West German Govern- 
ment. Included will be one operational trainer version, to which versatile variant reference 
is later made. Total value of the order, including spares and equipment, is over £2 million. 

Specialized anti-submarine versions of the Gannet are the A.S.1 and A.S.4, the latter 
presumed to have a more powerful version of the Armstrong Siddeley Double Mamba 
turboprop than its predecessor. The Double Mamba is itself the key to the design of the 
Gannet. It has a low noise level, needs no flame dampers and allows the Gannet to fly 
happily on one half-engine. This capability is claimed to confer the following advantages: 
(1) the factor of double safety is introduced, since the aircraft is in effect twin-engined; 
(2) maintenance is reduced, since for most of its flying life only one half of the engine is 
in use, and this brings advantages concerning the overall wear and tear in the life of the 
engine; (3) while sufficient power for cruising is available from one half of the engine, full 
power of the double engine ensures an excellent take-off and a reserve of power for 
emergency use (for example, on going in to attack or om a baulked approach to deck 
landing). Precise details of the Gannet’s military load are withheld, but visitors to the 
S.B.A.C. Display last year may recall that on view was an impressive assortment of stores, 
ranging from rockets and practice bombs, through large air/sea-rescue containers to 500 Ib, 
1,000 Ib and 2,000 Ib mines. Sonobuoys were included and there were flame-, smoke- 
and noise-producing floats, but no specific anti-submarine weapons other than special 


Gannet T.2. 
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The Westland range * * * Left: ‘Dragonfly’ — Flying (left) ‘Whirlwind’ 
Hovering (right) ‘Widgeon’ and (foreground) new Westland ‘Wessex’ 


the Hallmark of British Helicopters 
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ejection seat used by air forces of twenty-six nations 


The Martin-Baker Patent Fully Automatic Light-weight Ejection 
Seat, Mark 4, is designed to function efficiently at all operating 
heights and speeds of which contemporary and projected aircraft 
are capable. This seat is most compact and weighs only 80 Ib. 
when fitted with the telescopic 85 ft. per second gun. The remark- 
ably low installed weight has been achieved by considerable 
design ingenuity. 

The seat is fitted with the Martin-Baker Patent explosive hood 
jettison equipment, which enables the occupant to fire himself out 
of the aircraft with the operation of one control only. When fired, 
the hood is jettisoned by explosive jacks, followed automatically, 
a second later, by the ejection seat. 

Martin-Baker Ejection Seats have been responsible for saving 
the lives of many airmen throughout the world. 


MARTIN-BAKER AIRCRAFT COMPANY LIMITED 


ENGLAND — CANADA 
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Powerplant Rolls-Royce Avon 

Span 27ft 

Length ' S2ft 

Photograph and drawing show 
F.D.2. 
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bombs. It is known, however, that the Gannet can carry the most up-to-date “A.S.” 
weapons, including homing torpedoes. 

The operational trainer version of the Gannet is designated T.2 and has been developed 
to provide advanced training for crews in weapon and engine handling. The pupil is seated, 
with the instructor, in the second cockpit, wherein all controls are duplicated. As a com- 
munications aircraft the T.2 can be flown with a radio operator and two passengers aft. 

A radar early-warning version of the Gannet is under development. 


F.D.2. As this is written the F.D.2 delta-wing research aircraft (pilot, Peter Twiss, D.S.C.) 
holds the world’s speed record of 1,132 m.p.h. set up on March 10 last. This figure exceeds 
by no less than 37 per cent the previous record established by a North American Super 
Sabre of the U.S.A.F. The F.D.2, two examples of which are flying, is powered by a single 
Rolls-Royce Avon turbojet with reheat. Appraising the F.D.2 and its astounding achieve- 
ment, the Technical Editor wrote in Flight of March 23: “Initial F.D.2 work came to 
fruition in 1950-1. The first concept of the aircraft was that it should be a transonic 
research machine, but it was deliberately given the thinnest possible wing for possible 
exploration beyond the ‘sonic barrier.’ To a great extent the company were working in 
the dark, and tunnel hours went into four figures before the shape was finalized. Particularly 
heavy design-loads were imposed by the undercarriage stowage (solved by employing a 
sophisticated design in very-high-tensile steel, the provision of duplicated powered controls 
(without manual reversion), the necessity to employ very thick skins and heavy forgings, 
and the need to carry fuel in the razor-like wing (which, in fact, has yet to show a leak).” 
The record is a tribute not only to the F.D.2’s superb aerodynamic and structural design 
but, in particular, to its excellence of control and the flying skill of its pilot, for the con- 
ditions under which the flights were observed were stringent in the extreme. 

Perhaps the most astonishing design feature of the F.D.2 is the hydraulic hinging of the 
fuselage behind the cockpit, permitting the nose to be lowered, drawbridge-wise, to provide 
the pilot with sufficient view on landing. The control surfaces comprise ailerons, elevators 
and rudder, all being fully powered by Fairey Hydroboosters. 


Rotodyne. Fairey’s new helicopter, which at a gross weight of some 39,000 lb will be one 
of the largest and heaviest in the world, is a new kind of air-transport vehicle. It combines 
the best of both fixed- and rotary-wing worlds, and its capabilities may be visualized from 
the fact that it is a machine of 3,000 cu ft unobstructed capacity and a five-ton payload, 
capable of rising and descending vertically as well as of flying level as fast as, or faster than, 
a Douglas DC-3. 

The essence of this remarkable aircraft is a single lifting rotor, a fixed wing and two 
airscrews, driven by two Napier Eland turboprops. Each Eland is arranged to feed com- 
pressed fresh air to the rotor. At take-off nearly all the power is absorbed in supplying the 
rotor with this air, which feeds kerosine-burning pressure jets at the tips of the four blades. 
Forward movement is then achieved by tilting the rotor axis, until, at about 100 kt, power 
is gradually transferred to the airscrews. The Rotodyne is then cruising solely on the 
thrust of the latter, with the rotor auto-rotating. This process is reversed for landing. 

The 90ft four-blade rotor is worthy of special mention. Because of temperature con- 
siderations, it is made entirely of steel, and the design is such that its life will be at least 
equal to that of the rest of the airframe. Rotor speed can be varied independently of engine 
r.p.m., since, of course, there is no mechanical coupling, and yaw control is by differential 
use of airscrew pitch by means of a special rudder-pedal lirkage. 

Standard seat rails are provided in the cabin for 10 or 11 rows of four seats at 36in pitch, 





in line with large, elliptical windows. At the front a big door, with integral steps, is fitted 
on the port side. Many types of interior have been planned. On the score of noise (a factor 
which cannot be ignored with tip pressure-jets) it is estimated that this will not be worse 
than 95 decibels at 200ft, which is less than that of many existing transports. Operating cost 
is one of the Rotodyne’s most attractive features: typical figures for a 100-mile stage are 
2.8d per seat-mile, which compares with 14d for a larger, twin-rotor machine, and 17d 
for a typical single-rotor helicopter. The prototype, which will weigh 33,000 Ib, is due to 
fly early in 1957, and construction work is in progress on the second aircraft. This latter 
will have a gross weight of 39,000 Ib, and an appreciably longer and deeper cabin. The first 
aircraft will be powered by Eland NEL3s rated at co coany Sy . plus 500 Ib thrust. The 


second Rotodyne will start off with Elands at the higher NEL 7 rating of 3,250 s.h.p., plus 
650 Ib thrust. Later a version of the 4,000-h.p. NEL4 or 5 will be fitted. 


Ultra-Light a. It has long been appreciated that a type of helicopter could be 
developed specifically for Army requirements which would be invaluable for those many 
duties which the small fixed-wing utility aeroplane cannot tackle, yet which would be 
considerably cheaper than the larger types of helicopter. The primary réle of the Fairey 
Ultra-Light would be that of an air observation post, with provision for equipment for the 
secondary réles of casualty evacuation, training, and the countless other utility réles—civil 
and military—which only the helicopter can perform. The machine employs tip-jet drive, 
a form of propulsion of which the Fairey Company have lengthy experience. The jet at 
the extremity of each blade is fed with compressed air by a Blackburn-Turboméca Palouste, 
which has an oversize centrifugal compressor for this purpose, and fuel is burned in each 
nozzle. The rotor is comparatively small—28ft—and the two blades form a see-saw com- 
bination, without individual flapping hinges. No drag hinges are employed, and the rotor 
is mounted on a fully tilting head. There are seats for two people. 


Firefly. The piston-engined Firefly, which has long served the Royal Navy—and other 
air arms—as a fighter/attack and anti-submarine aircraft, is now principally used in Great 
Britain as a radio-controlled target. The Mk 8 is a conversion of the Mk 7 anti-submarine 
machine, and the U.9 is a similar conversion of the Mk 5. 


Ultra-Light helicopter. 
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GLOSTER AIRCRAFT CO., LTD. 
Gloucester, Glos. Telephone: Gloucester 66294 


Javelin. The physical characteristics of the Javelin delta-wing two-seat all-weather 
fighter (two Armstrong Siddeley Sapphires) have been familiar for some five years past. 
Little was known of its operational qualities, however, until the first visit to a Javelin squadron 
was permitted in July this year. The assurance was forthcoming on that occasion that the 
Javelin is light and pleasant on the controls. The ailerons are fully powered and the 
elevator and rudder are hydraulically assisted. Tailplane incidence is variable by an electric 
motor and is screw-jack controlled from a switch on the control column. Any degree of 
air-brake extension can be selected and the large comb-like braking surfaces, which extend 
above and below each wing, were reported to be extremely effective. Provision is made 
for pressure-refuelling through a single connection at the port wing root, and capacity is 
such that the length of a sortie was officially stated to be “considerably greater” than that 
of previous night fighters. Provision is made for two large auxiliary ventral tanks and these 
will probably double the endurance. The wide-track Dowty undercarriage and Maxaret 
equipment give excellent braking and control on the ground both during landing and 
taxying. Single-engined flight would appear to present no problems and, because the 
engines are toed in, and lie very close to the centre-line, the large rudder tab should be 
sufficient to trim out full power on one engine right down to minimum flying speed. 

Variants in service are the FAW.1 and FAW.4, which are superficially similar. The 
latest mark is the FAW.7, which appears to have Armstrong Siddeley Sapphires of increased 
(possibly five-figure) thrust. A dual-control trainer version is being developed by Air 
Service Training, Ltd., but a project for a supersonic thin-winged Olympus-powered fighter 
has now been shelved. Current marks are armed with four 30 mm Aden guns and, according 
to an official statement, the Javelin is intended to carry guided missiles. 


Javelin FAW 7 
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Photograph and drawing above show 
Javelin FAW.1 





e Incr Performance Based om the experience gained in the 
@ Greater Payload and Range Pembroke, of many thousands of hours military 


@ Proven Reliability firing in all climates. 


ACCOMMODATION 6/12 passengers, in forward or rsarward facing seats, their luggage and a crew of two, with 
full radio aids. 
RANGE Carrying 12 passengers, a stage length of 600 nautical miles (1112 kms.) may be flown 
with reserve fuel for a 200 nautical mile (370 kms.) diversion, and 15 minutes stand-off 
at 5000 ft. (1525 m.). Alternatively, with maximum fuel including 100 gallons (227 
litres) in external tanks, a stage length of 1075 nautical miles (1990 kms.) can be 
achieved with similar allowances. 
PERFORMANCE Take-off distance to 50 ft. (15.25 m.) 2250 ft. (686 m.). Cruising speeds 142-193 kts. 
(264-357 km./hr.). Single engine take-off rate of climb 210 ft./min. (1.07 m./sec.) 


VERSATILITY The spacious fuselage is readily equipped for vertical and oblique photography, 
or for air ambulance, freight or executive travel versions. 


HUNTING PERCIVAL AIRCRAFT LTD 


A Haunting Croup Company 
LUTON, BEDFORDSHIRE, ENCLAND and « 1450, OCONNOR DRIVE, TORONTO, CANADA 
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HANDLEY PAGE, LTD. 
Claremont Road, Cricklewood, London, N.W.2. Telephone: Gladstone 8000 


Victor. The production version of the Victor B.1 bomber is barely distinguishable from 
Ge Se grennae-> Wes 6 Se Sass. Sone oe See. In detail, however, 


surfaces, coupled with the employment of sandwich-type construction, give the Victor an 
i ace. There are many removable panels in the dorsal surface 

the fuselage, which doubtless admit the grab of a crane for the loading of weapons. 
Beneath the cockpit floor is an exceedingly large dielectric area and in the rear fuselage 
is a corresponding area. Together these are presumed to serve an advanced radar bombing 
Stick aerials project from above and below the rear fuselage, and a small fixed 


The design philosophy underlying the Victor’s crescent wing has frequently been 
expounded in Flight. It may be recalled here that the outermost panels of the wing have 
“droop-snoot” leading-edge fiaps, each in two sections; the rearward-moving trailing-edge 
flaps are shaped to the jet-nacelle contours, and there are large hinged air-brake panels on 
the tail cone to increase drag for deceleration in flight and upon landing. The powered 
controls have progressive feel simulation. Internal bomb capacity is obviously very great 
and additional bombs may be carried in streamlined containers beneath the wings. 

The installation of Rolls-Royce Conway by-pass engines is probably intended, with a 
view to improving the already-notable range. Of the present Victor the Supply Minister 
has said, “So far as we can judge, when the Victor gets into the hands of the R.A. it 
will be the equal in hitting power of any bomber in the world.” Deliveries are imminent. 
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Herald. If there is one class of transport aeroplane which the world at present needs 
more than any other it is a vehicle which can perform the multitudinous duties which 
continue to fall to obsolescent aircraft—primarily, of course, the Douglas DC-3, or Dakota. 
It is, as many designers have found, extremely difficult to synthesize in one design all those 
many features which operators of fast-deteriorating equipment require in addition to 
providing performance and equipment to conform with present-day airworthiness standards. 
All this, however, has been achieved in the Herald, the design of which was the result of 
probably the most intensive operational study of its kind ever made. Handley Page 
conducted an exhaustive survey of local service- and short-haul operators in all parts of 
the world before the design was laid out in 1952. The first prototype flew just before 
last year’s S.B.A.C. display, since which time it has completed the greater part of its trials. 
A second Herald, closely representative of the production version, is being shown at this 
year’s display, and to this aircraft will fall the final phase of the certification tests. (A 
special-category C. of A. has, incidentally, recently been awarded.) Tropical trials will 
be given first priority, and when these are completed by the coming spring, the Herald 
will have reached the threshold of its operational career. Route trials are already planned 
for next summer, and this will probably be undertaken by the first purchaser to sign a 
contract for Heralds, the British independent airline, Air Kruise. 

A key feature of the Herald is the use of four engines, giving a high reserve of power for 
short-strip operations. Piston engines were chosen after careful study of all the most 
likely power units as being the type with which out-station personnel would be most 
familiar. The engines are 850-h.p. Alvis Leonides Majors—the “Major” being virtually 
a “double” version of the widely used single-bank Leonides—and airscrews are by de 
Havilland. The powerplants are provided with generous accessibility by petal-type 
cowlings. The cabin is pressurized to a differential of 3.35 Ib/sq in and the cabin-air 
systern is supplied by two Godfrey blowers, one of which is driven by each outboard engine. 
Total fuel capacity is 700 gal, with provision for a further 150 gal if required. A simple 
hydraulic system powers the usual services, and the main electrical system is operated 
at 28 volts; the inner engines drive 6 kW generators and the outers 7.5 kVA. Ice protection 
is thermal, by exhaust-heated ram-air, with the exception of airscrews which are electrically 
de-iced. Most operations will require a crew of two only, though provision for a third crew- 
member is made in the cockpit. The aircraft can quite easily be flown solo for ferrying 
purposes. The unobstructed cabin provides seating for up to at least 44 passengers, and a 
movable bulkhead separates passengers from the freight-deck at the rear. This latter is 
accessible through a large entry door. When used solely as a freighter the Herald offers 
a usable volume of 1,575 cu ft. 

Production at Woodley, Handley Page’s Herald headquarters, of 100 aircraft is planned, 
and Air Kruise will be the first customer to receive delivery, in 1958. 



































HAWKER AIRCRAFT, LTD. 
Canbury Park Road, Kingston-on-Thames, Surrey. Telephone: Kingston 1044 


Hunter Fighter and Fighter/Bomber. The family of Hunters is still increasing, so it may 
be helpful to set out its geneology. The Hunter F.1 was the original version, first flown 
in July 1951 and powered by a Rolls-Royce Avon; F.ls have been extensively supplied 
to the R.A.F. The F.2 is similar in structure, armament and equipment, but has an 
Armstrong Siddeley Sapphire instead of an Avon. The F.1 and F.2 were succeeded on 
the production lines by the F.4 and F.5. The F.4 has an Avon engine but, unlike the F.1, 
has increased fuel capacity in the wings and is able to carry under-wing stores, including 
auxiliary tanks. The F-.5 is similar except that it has the Sapphire engine. The Hunter F.6 
has.a later version of the Avon, said to be of five-figure thrust, which confers a higher 
rate of climb and superior ceiling. It is distinguishable by its enlarged tailpipe and may 
eventually be fitted with an all-fiying tail. All Hunter single-seaters have a built-in 
armament of four 30 mm Aden guns, provided with about 100 rounds each, made up 
as a quick-change pack. This is used in conjunction with automatic gun-ranging radar 
contained in the forward fuselage. The scanner is in the extreme nose, enclosed by a 
laminated plastic radome. Being linked with the gyro gunsight, the radar provides automatic 





pack 
; and completely refuel the aircraft, all in an elapsed time of 5 min 42 sec. 
Another representative of this journal, visiting Germany earlier this year, reported that 


guns at a time instead of four. SUS Gow done tn eT tee Gedo ines one 
available to the pilot, who might find a second target in the same sortie. 
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Hunter with external stores 


Hunter Two-Seater. The photograph below discloses that since the previous S.B.A.C. a 
Display the Hunter Two-Seater (R.A.F. designation Hunter T.7) has been somewhat = 40 BSS, 
revised. Note that the fairing behind the cockpit is now larger and of modified contour. 0 3 0 


Aft of the intakes the basic structure is identical with that of the Mk 4, though forward 
of this point the nose is entirely new. The cockpit has two gun-sights and two Martin-Baker 
lightweight ejector seats, and, as will be seen, the canopy is a notably fine example of 
plastic moulding. Beneath the cockpit are streamlined fairings for two 30 mm Aden guns, 
and in this connection it may be remarked that the makers foresee that the Hunter Two-Seater 
will be used not only as a trainer but will “open up opportunities for even wider tactical 
réles.” Thus, the Hunter is in the very forefront of a modern trend—particularly discernible 
in the U.S.A.—of developing operational two-seater versions of basic single-seater designs. 
Certainly the NATO countries should find much to interest them in this fast, tractable 
and versatile Hunter. 
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PIONEER ... AND WORLD LEADER IN AVIATION 
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AIR SERVICE TRAINING 

The Aircraft Division manufacture 
components for the Javelin, and 

for the Javelin Trainer conversion 
which they have designed. They are 
also engaged in the installation 

of the Fireflash in the Hunter. 

The Training Division specialise in 
basic flying and technical instruction 
on helicopters and fixed-wing aircraft, 
and in the training of 

Radio/Radar Officers and 


Aircraft Maintenance Engineers. 


GUIDED MISSILES 

The vital task of désign, development, 
testing and production of guided missiles 
is undertaken by Armstrong Whitworth. 
The Company is now completing 

a new {£1 million expansion programme 
designed to rebuild and equip 

one of the most modern research and 
design establishments in the country 

for aircraft and guided missile work. 


SAPPHIRE TURBO-|ET 
The world’s rrcrst 
turbo-jet, the Armst 
Siddeley Sapp! ire 

power plant for the Ja 

the Victor, the P.1 and 

the Hunter 5. It also px rs 
mine foremn aircral 1} atest 
type test figure to be ani 

is 10,500 Ib. dry thrust 

but it is known that 

more powerful versions 

have been running for some time 


GLOSTER JAVELIN 

With its speed, range, powerful 

radar and heavy armament the 

| Gloster Javelin, now in 

squadron service with the 

Royal Air Force, holds the key 
to Britain’s — and Europe's 

atomic defence system. Fair 

§ weather or foul this formidable 

} all-weather interceptor can be 

at 50,000 feet within minutes, 

ready to give a disconcerting 

welcome to sneak atomic attackers 
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rHE SEA HAWK 

In service with the Fleet Air Arm and with the NATO forces, 
and in long-term production by Armstrong Whitworth, 
the Sea Hawk has the most formidable striking power. 
This long-range carrier-borne fighter is fast, 

easy to fly and easy to land on the flight deck. 

Completely versatile, it is equally effective as a land-based aircraft. 



















AVRO VULCAN 
Now going into service with the Royal Air Force 

the Avro Vulcan, powered by Bristol Olympus Engines 
is the world’s first 4-jet delta bomber. A triumph 

for British aviation it marks a strong lead 

in aeronautical progress. Capable 

of carrying a big punch a long way, 

it has exceptional performance 


at high sub-sonic speeds. 





AVRO SHACKLETON MARK 3 

Currently in production for R.A.F. Coastal Command 
and for the South African Air Force, 

the Avro Shackleton Mark 9 is the world’s 

most powerful sub-hunter, With its great ocean range, sensitive 
search and detection apparatus and formidable weapon array, 
the Shackleton is a powerful protector of vital sea lanes. 
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A. V. ROE, CANADA 

Canada’s first line of defence the CF-100 long-range all-weather fighter is designed and built 
by Avro Aircraft for the Royal Canadian Air Force. Speed, range, heavy fire power and 
the ability to operate over vast terrain in extremes of climate make the CF-100 a formidable 
weapon in protecting the freedom of Canada. Power for the CF-100 is provided by the 
Orenda turbo-jet— designed and built by the Orenda Engines Ltd. One of the most 
powerful engines ever to go into service the Orenda also powers all U.S. and Canadian Air 
Force Sabres flying in Europe. 

Now under development by the A. V. Roe Canada Group are the CF-105 delta wing all- 


weather super-sonic fighter which will be powered by Orenda Engines’ brand new Iroquois 


turbo-jet. Details of both are still secret. 
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Briggs built gas turbine combustion components 
help to give the extra boost to the engines that 
thrust Britain's aircraft to supersonic speeds. 
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organization is backed by experience and equip- 
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35ft Sin 
31ft Llin 


Gross weight 
Max. speed 


330 m.p.h. 


Drawing and photograph show Jet 
Provost T.2 


HUNTING PERCIVAL AIRCRAFT, LTD. 
The Airport, Luton, Beds. Telephone: Luton 6060 


Jet Provost. The classic example of the “translation” of a highly successful piston-engined 
trainer into a truly modern jet-propelled machine for similar duties, the Jet Provost is now 
in use at R.A.F. Hullavington for the initial training of pupil-pilot courses. Very encouraging 
results have been achieved. 

The Jet Provost was conceived as a basic jet trainer which would retain the truly excellent 
handling qualities of the piston-engined Provost T.1 while achieving the higher performance 
and particular characteristics of the jet aircraft. The Armstrong Siddeley Viper was 
available with the required thrust and was selected for installation. The machines at 
Hullavington, and a number sent elsewhere for official R.A.F. and foreign evaluation, were 
based as closely as possible on the piston-engined version; but the success of the initial 
venture justified a modification programme which has resulted in the T.2 version, a proto- 
type of which was demonstrated last year. The Jet Provost T.2 takes advantage of the 
extra 110 Ib thrust of the Viper ASV.8 and has a cleaned-up rear fuselage contour and 
slightly enlarged jet pipe. The long-legged nosewheel undercarriage of the Mk 1, the 
main units of which were directly adapted from those of the piston-engined Provost, has 
been replaced by a shortened gear; and pneumatically operated systems are now superseded 
by hydraulics in the interests of simplicity and servicing. Flap span has been increased to 
give greater area, and the cockpit enclosure is being changed to take full advantage of the 
field of vision allowed by the short nose. 

Over 2,000 hours have been logged by Jet Provost T.1s, and this experience has already 
resulted in a number of detailed alterations in cockpit layout suggested by the training 
authorities who have evaluated the machine. These authorities have been able to recommend 
a basic flying training course of 167 hours before transition to advanced aircraft, for a final 
70 hours to “wings” standard, as compared with the present 120 hours each on Provost and 
Vampire. Though the initial training now costs more, the transference of 47 hours of 
advanced training to the basic stage results in a very substantial overall cost saving. Average 
time to solo for pupils without previous flying experience has been 11.25 hr on Jet Provost; 
and it has proved possible to achieve a preliminary instrument flying standard within the 
first 20 hr solo flying, which enables pupils to fly through eight-eighths cloud and thereby 
to take advantage of the jet’s increased endurance at higher altitudes at an early stage 
in their training. 
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President. It would have been difficult to bestow a more fitting name on this civil 
development of the Pembroke, for Hunting Percival foresee it especially as an executive 
aircraft. In this form, indeed, it will make its first appearance in the S.B.A.C. Display 
this year. The aircraft is equally attractive as a feeder-liner, or for charter work, for which 
operation it can be fitted with up to 12 seats. The aircraft has scope, too, as a freighter 
and for special work such as photographic survey—this being the form in which a number 
of the President’s Prince forebears are operating. The President is actually the civilian 
counterpart of the military Pembroke, and is backed by six years of military flying with 
the R.A.F., Fleet Air Arm, and other forces. A useful commercial attribute is the unusual 
capaciousness of the cabin—unusual at least for an aircraft of this size: the cabin is a 
completely unobstructed volume measuring 20ft by Sft 6in wide by 6ft lin high, with a 
door 5ft 2in high by 4ft 2in wide close to the ground. The two Alvis Leonides engines 
have been extensively proved in service all over the world, particularly in the arduous 
training réle (e.g., as fitted to the Provost), and the President’ s short-field performance, 
particularly on one engine, is remarkably good. 

The total usable fuel capacity of the "President, with the S.B.A.C. allowances, gives a 
still-air range of 1,030 statute miles at an economical cruising speed of 150 m.p.h. This 
distance can be increased to 1,500 statute miles by the fitting of underwing slipper tanks. 
Over shorter distances the President can maintain a speed of up to 220 m.p.h. at maximum 
rich-mixture settings and has a service ceiling of 22,000ft. 


Pembroke. The Pembroke is a general-purpose military transport able to operate at 
full load from small—and even unprepared—airfields in climates as diverse as those of 
Finland, Aden and Malaya. With up to ten rearward-facing seats it is used for communica- 
tions work or for freighting. The cabin space (seats removed) measures 20ft lin in length, 
5ft 6in in width, and 6ft in height. For the dropping of supplies—for which the removal 
of the two main doors leaves an opening 4ft 2in wide and 5ft 2in high—the Pembroke is 
well suited. Casualty evacuation is yet another application, for which the machine is fitted 
with six stretchers; and for multi-engine pilot-training, dual controls and amber screens can 
be installed. With a forward-facing oblique camera in a transparent nose the Pembroke 
becomes a survey machine of notable merit. There is provision, too, for vertical and 
side-facing oblique cameras in the cabin. As a flying classroom it carries radar or radio 
operators, bomb-aimers or navigators, with appropriate equi t. The makers take 
especial pride in the Pembroke’s performance on one engine. In the event of a failure on 
take-off it will get away on one Leonides and, in the cruise configuration, with flaps and 
undercarriage retracted, will cruise at full load on one engine at maximum continuous 
power up to heights of over 6,000ft. 
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F. G. MILES, LTD. 
Shoreham Airport, Shoreham-by-Sea, Sussex. Telephone: Shoreham-by-Sea 2301 


Student. Offered with the Blackburn Marboré 2 or Continental J69 tcrbojet as standard 
powerplant, or—alternatively—with two Blackburn Palas 600s, the Miles M.100 Student 
is a general-purpose light jet trainer. Already a version, designated Mk 3, is foreseen with 
either a Rolls-Royce or a Turboméca turbojet of approximately 1,400 Ib static thrust. 
The Student can operate either as an elementary trainer, with limited navigational and radio 
equipment, ee are nay S05 é ee The 
unorthodox layout of the machine can be studied in our general-arrangement drawing. 
The makers claim that it is suitable alternatively as a four-seat communications aeroplane 
with a range of over 400 miles, and in emergency it could be adapted for ground support. 
In the latter connection the light wing loading and extraordinarily wide field of view would 
be particularly valuable assets. 

The makers believe the entry and exit arrangements on the M.100 to be better than those 
on any other trainer in the world. Larger-than-car doors open directly on to the seats and 
the floor of the aircraft is only 8in above ground level. It is, in fact, possible to sit directly 
on to the seat from the ground. 


H.D.M.106. An experimental prototype of this interesting new transport project is now 
being constructed by Miles at their aerodrome factory at Shoreham. Ike on "Angie. French 
venture, the initials H.D.M. signifying Hurel-Dubois and Miles. The idea was to conjoin 
the aerodynamic advantages of the high aspect ratio wing (in which, of course, Hurel-Dubois 
excel) with a small but capacious fuselage (15 eS ee 
with big rearward-opening doors, thus combining in a small vehicle the commercial advan- 
tages of freighting as well as passenger-carrying. In its initial (H.D.M.105) experimental 
form—in which it will fly next year—the aircraft will be a Miles Acrovan modified to take 
a new high aspect ratio wing of 75ft span. 


M. L. AVIATION CO., LTD. 
White Waltham, Berks. Telephone: Littlewick Green 248 


M.L. Mk 1. The commercial and military usefulness of an aeroplane which can be packed 
when not in use into a very small space needs no emphasis, and the M.L. company’s success 
in the design and testing of their remarkable inflatable rubber-wing aeroplane is of real 
significance. The prototype of a year ago has now been considerably refined and cleaned 
up, and the rubberized-fabric wing, of delta plan form, no longer presents the “quilted 
mattress” appearance of the original. Inflation, at the modest figure of 1 Ib/sq in, is now 
by electric pump instead of by a windmill. Control is by inflated elevons. The fuselage 
has been completely redesigned and has tandem seating for a pilot and a passenger. 





EDGAR PERCIVAL AIRCRAFT, LTD. 
Stapleford Tawney Aerodrome, Abridge, Essex. Telephone: Theydon Bois 2321 


E.P.9. Good business awaits the aircraft designer who can offer to farmers an aeroplane 
designed from the outset to provide him with an implement not just for one or two aspects 
of agricultural work, but for all-round application. Today, the majority of the thousands 
of light aircraft used for agricultural work are adaptations of types designed for other 
purposes: an example is the Tiger Moth. A famous name in British aviation—that of 
Edgar Percival—has now returned to the scene of aviation design with the E.P.9. Mr. 
Percival first envisaged the aeroplane as an aerial top-dresser, particularly for operation 
in New Zealand; as a result of a prolonged study at first hand of agricultural aviation in 
that country, as well as in Australia, India, Malaya, Indonesia, and Fiji, he became convinced 
that there was wider scope for aircraft in farming than top-dressing alone. The result of 
his detailed market survey is the trim- ing machine depicted above. This prototype 
has been flying now for nine months. The tion of the aircraft results in voluminous 
cargo space (total capacity, including pilot’s compartment, is 235 cu ft, total floor area 
being 50ft); the cabin is loaded through either the clam-shell doors at the rear, or by way 
of a large side door. The floor is close to the ground, and such loads as 45-gal oil drums, 
wool bales, sheep, etc., cam be loaded with ease. As a passenger aircraft the E.P.9 is a 
six-seater; and an important factor for top-dressing operation is that, when moving from 
one site to another, a ground crew of three can be carried in addition to the pilot and the 
hopper. Another good point, in view of the fact that agricultural flying is a relatively 
hazardous business, is that the pilot sits on a level which is above both the load and the 
engine. Further evidence of the careful thought that went into the making of the E.P.9 
is to be found in the following words of its designer, made in the course of an interview 
with Flight: “Because I was designing an aircraft that had a more universal application 
than for fertilizing and spraying alone, I decided a metal stressed-skin was most suitable 
for agricultural and rough-country work; and because of the high-wing layout we were 
able to make use of light-alloy wing covering, since the fertilizer or spray chemicals were 
unlikely to come into contact with the wing 

“The fuselage has been made of steel tubing because this material appears to be the most 
suitable to combat the corrosive effect of some of the fertilizers and sprays used in 
work. With light-alloy skin-covered structures the corrosive effect of the fertilizers used 
is most marked at the lapped joints and under the rivets.” 


























Osborne, East Cowes, Isle of Wight. Telephone: Cowes 2211 


Skeeter. Development of this light helicopter tas now been in hand for a number of 
years and the work carried out, first by the Cierva Company and then by Saunders-Roe, 
has resulted in the Mk 6 civil version, the Mk 10 military A.O.P. machine and the Mk II 
military trainer. The Mk 6 is a derivative of the Mk 2 which first flew in October 1949, 
powered by the de Havilland Gipsy Major of 145 h.p. The following Marks 3B and 4 were 
intended for military use and were fitted with the 180 h.p. Blackburn Cirrus Bombardier 702. 
Development proceeded through the civil Mk 5 to the Mk 6 which incorporates a consider- 
able number of improvements in equipment and design, and is powered by the 200 h.p. 
de Havilland Gipsy Major 201. Full dual controls are fitted, permitting the machine to 
be used as a trainer, but the seats are individually removable and a long-range tank may 
be fitted in place of the seat normally used by the observer. If required, this seat can be 
reversed to give a rearward view for A.O.P. work. The engine is installed transversely, 
the drive being taken from the rear end of the crankshaft on the starboard side. Fan 
cooling is provided through a starboard intake. In present versions the blades consist 
of a wooden secondary structure bonded to a steel tubular spar, the whole being covered 
with fabric; the leading edge has plywood covering. In May last year a pre-production 
order was placed for three A.O.P. machines and one trainer for the R.A.F. After evaluation 
by the R.A.F. and Army a production order for an unspecified number of military Skeeters 
was placed towards the end of July this year. The number of machines concerned was 
not stated. They are destined for the A.O.P. squadrons provided by the R.A.F. for operation 
with the Army. The pilots will be Army personnel and Skeeters will probably be integrated 
with existing “fixed-wing” A.O.P. flights. All the Army machines at present on order 
will be equipped for immediate adaptation for dual control. Both the Skeeter and its engine 
have considerable development ahead of them. New, more efficient all-metal rotor blades 
will be fitted and the Gipsy Major 200 engine is likely eventually to produce up to 250 h.p. 


SR.S3. Prototypes are under construction of this supersonic turbojet-plus-rocket inter- 
cepter. Although no details have been officially divulged, it has been reported that the 
rocket is a de Havilland Spectre and the turbojets may be Armstrong Siddeley Vipers. 
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SCOTTISH AVIATION, LTD. 
Prestwick Airport, Ayrshire, Scotland. Telephone: Prestwick 79888 


Prestwick Pioneer. Those who have seen the Pioneer perform at previous S.B.A.C. 
Displays have been astonished at the way in which this light transport almost rivals the 
helicopter in its short take-off and landing performance. It was, in fact, designed to a 
specification which required, primarily for Service use, a front-line communications and 
liaison aircraft which could be operated from small, rough strips not exceeding 100 yd. 
The specification called further for steep angles of approach and climb, and for an ability 
to withstand long periods left out in the open with the minimum of unskilled maintenance. 
The Pioneer met these requirements handsomely, and has proved its value with the R.A.F. 
operating from small jungle clearings in Malaya. The take-off run, fully loaded, is 75 yd, 
or 180 yd to clear a 5Oft obstacle, and landing performance is equally impressive. The 
significance of this order of performance to commercial operators is obvious, and the 
Pioneer’s success encouraged Scottish Aviation not only to offer a civil version, but also 
to develop a larger-capacity twin-engined machine. This is described below. 


Twin Pioneer. In this “double” development of the Pioneer Sccttish Aviation have 
combined the remarkable field performance of the smaller machine with a commercial 
load of 16 passengers. It is true to say that no other aircraft than this, be it fixed-wing or 
rotary-wing, is able to fly 16 people off 250-yd strips (actual distance to unstick take-off 
run is 100 yd) for distances of up to 500 miles at a cost per passenger of three-halfpence 
a mile. The Twin Pioneer represents, in fact, an entirely new class of air transport vehicle 
and its attractions have become a factor of significance in the equipment policies of a large 
number of operators. It is clear that an aircraft of this type, and larger-capacity develop- 
ments, could, despite relatively low cruising speed, offer some remarkable city centre-to-city 
centre times, as well as bringing the benefits of air transport to communities in areas where 
prepared airfields do not abound. The Twin Pioneer’s interior is unobstructed by structural 
members and is 19ft long with a headroom of 5ft 8in. Large rectangular windows, coupled 
with the high-wing arrangement, provide an excellent view. The first prototype has been 
flying since June 1955, having now flown more than 300 hr, and it was joined last April 
by a second machine. Others are approaching completion. All have been built in production 
jigs, and preparations re in hand at Prestwick for a run of 200 aircraft. Projects exist for 9 
floatplane version, and for a freighter development. 


Turbo-Pioneer. Bearing this designation is a projected 40-passenger machine powered 
by two turboprops. 
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SHORT BROTHERS AND HARLAND, LTD. 
Seaplane Works, Queen’s Island, Belfast. Telephone: Belfast 58444 


Seamew. As supplied to the Fleet Air Arm of the Royal Navy the Seamew turboprop- 
powered light anti-submarine aircraft is designated A.S.1; for R.A.F. Coastal Command its 
name carries the suffix M.R.2. This unique aeroplane stems from Naval Staff deliberations 
in 1951, which concluded that there was a need for a simple, yet fully effective, light aircraft 
for anti-submarine duties. Take-off performance in a 12 kt wind is 500ft and even in 
still air it is only 300 yd. The total stores load is in excess of 1,800 Ib, with some stores 
carried on the wings and some internally, and several combinations are possible, including 
mines, sonobuoys and torpedoes. The normal level speed of the aircraft is about 200 kt, 
but it is cleared to the relatively high diving speed of 325 kt; this is to enable attacks to be 
made from altitude by diving on the enemy. The speed range between stalling speed and 
diving speed is unusually large for an aircraft of this type. The forward position of the 
radar scanner ensures that, even in a steep dive, the target is always in the radar view and 
never blanked by the nose of the aircraft. Alternative weapons loads of the Seamew A.S.1, 
in its present form, are: four 275 lb anti-submarine bombs; two 275 Ib A/S. bombs, four 
R.P.s and eight 28 Ib sonobuoys; or 20 sonobuoys and six R.P.s. With an enlarged (17ft) 
weapons bay and fuel for a three-hour patrol, it is possible to carry six 275 Ib A/S. bombs 
and three R.P.s, or one 2,000 Ib “weapon” (this may be assumed to be a form of homing 
torpedo); or 28 sonobuoys and six R.P.s. No gun armament is carried for anti-submarine 
duties. The ASV radar is fully incorporated, with a rotating scanner housed within a 
prominent radome under the forward fuselage. With the exception of the indicator and the 
control unit, the whole of the gear is accommodated in a hinged bay for easy access. Other 
equipment includes VHF radio telephone, H.F./T.R. voice equipment, intercommunication 
equipment, low-level radio altimeter and a pilot-interpreted short-range navigational aid. 
P.D.11. This very important vertical-take-off prototype is being built at Belfast to the 
order of the Ministry of Supply. No other details are available. 











VICKERS-ARMSTRONGS (AIRCRAFT), LTD. 
Weybridge, Surrey. Telephone: Byfleet 240 


Viscount. The Viscount unquestionably represents one of the highest achievements of 
the British aircraft industry to date. No other British airliner has started so completely 
from nothing and gone on to make an impact on world air transport as great or | ages than 
any other airliner before it. It has been bought by more than 30 airlines, and has radically 
improved the fortunes of the dozen operators with whom it is already in service. Nearly 
350 have now been ordered, of which about 130 have already been delivered. The largest 
single order, for 75, has so far come from Capital Airlines in the U.S.A. Results achieved 
by this one operator during the first full year of its Viscount operations tell a story 
which is typical of the others—load factors around the 80 per cent mark, and a break-even 
percentage load factor in the fifties. 

The Viscount of today, and particularly that of tomorrow, is very different from the 
prototype of 1948. The process of development has been largely one of exploiting the 
steadily increasing power of the remarkable Rolls-Royce Dart turboprop engine. = 
off at about 1,000 h.p., the Dart is today giving —— approaching ony this ap ye 
as powers have increased so have the weight and load-carrying capacity and speed of 
Viscount. The latest production aircraft operate at 63,000 Ib compared with the 56,000 Ib 
of the first B.E.A. production machines, and in July the forebear of a whole new family of 
larger, heavier and faster Viscounts—the first Series 800 aircraft—made its first flight. It is 
for developments of this version that most current orders are being placed. The chief 
changes introduced in this type are the introduction of Dart 520s (rated at 1,990 e.h.p.); 
a 46in stretch of fuselage and a moving-back of the aft pressure dome to give 11lin of extra 
cabin length; and a general strengthening of the structure. The new Viscount family is 
designated 810/840, the second number denoting a further increase in engine cruising power 
which will achieve cruising speeds of 400 m.p.h., yet at a miles-per-gallon figure approxi- 
mately the same as that of the earliest Viscounts, operating ten tons lighter and 100 m.p.h. 
slower. With the Viscount selling at a rate of about one aircraft every other day, Vickers 
have put in hand extensive plans for the doubling of total Weybridge and Hurn production 
capacity. Some idea of the effort being put into the Viscount programme may be gained 
from the fact that this expansion anticipates continued production for several years ahead 
at an annual rate substantially higher than the 89 planned for this year. Next year nearly 
120 Viscounts will be delivered. Payload accommodation of the 700-series Viscount (the 
type currently being delivered) is for up to about 50 tourist passengers, variable according 
to requirements, while capacity of the later 800 series is increased to accommodate up to 
about 70 tourist passengers. 

Vanguard. Short-haul air transport is a notoriously difficult field in which to make money, 
and the only way it can be exploited profitably—provided the traffic-flow exists—is with 
large-capacity aircraft operated at high frequencies and high load factors. It is this fact 
which inspired a ee British 

Airways—one of the world’s most experienced short-haul carriers—played a big part in its 
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evolution. The Vanguard represents a reyersal of the hitherto accepted principle that 
short-haul transport aircraft should be smaller than those for long-range operations. Yet 
although the Vanguard was primarily designed for sectors of less than 500 miles, it is able 
to carry its design maximum payload of 21,000 Ib over stage-lengths of up to nearly 3,000 
miles, and this flexibility of performance, coupled with a cruising speed of 400-425 m.p.h., 
makes its appeal an especially wide one. Perhaps its most valuable commercial attribute 
(and one which it shares with no other airliner) is that, by virtue of its massive cargo holds 
in the lower deck of its double-bubble fuselage, it can carry something like 85 per cent of 
its maximum payload with only a quarter of the passenger seats filled. This is a “something- 
for-nothing” extra which enables the aircraft to be filled up in off-peak periods to permi 
airlines to get the maximum utilization out of the aircraft in fluctuating seasonal traffic 
conditions. This facility is not offered at the expense of passenger-carrying capacity— 
the Vanguard will seat up to 115—nor for any substantial penalty in structure weight. The 
first point to be appreciated about the Vanguard, therefore, i is its great capacity (greater than 
any airliner currently operating); and a second point is that it has been designed to use this 
capacity to the full, not only on short sectors, but on medium-range routes also. No less 
important is the fact that its turboprop power, supplied by four Rolls-Royce Tynes of 
exceptional efficiency, offers a level of economy over this wide band of ranges which no jet 
competitor can approach. Cost per passenger mile of the tourist version does not rise above 
1.5 cents right down to ranges of 200 miles, while over 2,000-mile sectors this cost falls 
below 1.25 cents. Into the design, of coufse, has gone the unmatched combined experience 
of Vickers and Rolls-Royce with the Viscount. Production will be at Weybridge, where 
capacity is at present being enlarged, alongside the larger 800-Series Viscount. The com- 
pany’s capacity at its Hurn factory will continue to be filled with Viscount production. The 
design of the Vanguard has been described in detail in previous issues of Flight, in particular 
in our issues of June | and July 6. 

The first Vanguard is scheduled to fly in the autumn of 1958. This aircraft, although not 
strictly a prototype (it is being constructed with production tools), will be retained by 
Vickers for tests and demonstrations. As already noted, the design was undertaken in 
particularly close partnership with British European Airways, and the Corporation formally 
signed the contract for 20 aircraft on July 20 at a price, including spares, of approximately 
£1m per aircraft. Originally, these machines were to have been of the early (now extinct) 
V.901 type, but all Vanguards will now be of the V.950 series, with increased range. First 
deliveries to B.E.A. are scheduled to begin in March 1960. The } first aircraft will have the 

“stage one” Rolls-Royce Tyne, rated at 4,020 s.h.p.; “stage two” engines will be available 

in 1961 rated at 4,600 s.h.p., and the carly engines will be converted to this standard. By 

a“ 1963 Rolls-Royce anticipate that the “stage three” Tyne should be in service, rated at 
some 5,000 s.h.p., permitting Vanguard cruising speeds of 425 m.p.h. 














Valiant. The Valiant B.1, the first of the V-bombers to be supplied to the R.A.F. and 
now having many months of service to its credit, exists in at least three forms—the basic 
B.1 bomber, the B(PR).1 and the B(PR)K.1. As its designation denotes, the B(PR).1 is a 

within 


long- i 

is a tanker development, and is itself convertible for bomber and photographic reconnais- 
sance duties. Many of the Valiant B.1s now in service are equipped for flight 

one ne ee Sy Os ean 6 ee eee 
running alongside the canopy, presumed to be connected with the probe installation. All 
Valiants are fitted for under-wing tanks and ferrying tanks can be disposed in the bomb bay. 


by a mechanism in the tail, 
the fin. Pressurization 


An emergency system will give grea 
despite a puncture of the cabin wall. 
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SKEETER: The two-seat light helicopter which is in production for 


use with the British Army for A.O.P. and light liaison duties. 
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H.T.P. CONTAINERS: The experience of 





REINFORCED PLASTICS: Glass-fibre components of Saro Laminated 
Wood Products are in production for military and civil aircraft, notably 
iscount. 


the Vickers V 


$R.53 MIXED UNIT INTERCEPTOR : Designed and built by Saunders- 
Roe, the SR.53 is powered by a gas-turbine engine and a rocket motor. 
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Positive versatility 


A specialist has been defined as one who knows 

more and more about less and less until he knows 
everything about nothing. Conversely, the all-rounder is 
one who knows less and less about more and more 
until he knows nothing about everything. These are 
extremes and between them lies the centre of balance, 
the focal point of efficiency. 

In the development of aviation the maximum 
contribution is made by the company which finds 

that focal point. It must fully exploit the variety of 

its talents but avoid deploying its resources beyond the point 
where practical development is possible for each. 

The activities of the Saunders-Roe Group typify this 
positive versatility. At Farnborough you may see 
something of the variety of Saunders-Roe achievements 
and know that each is in continual practical application 
and is backed by full production facilities. 
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lo Fassergee Twin Pioneer 


Powered by Alvis Leonides Engines 
— fitted with De Havilland propellers 
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A hundred yards, or so, of reasonably level 
ground is all that the Twin Pioneer needs 


It can land at bicycle speed in 


‘ > tof 100 yards ; can take off in 85 
, With its unlimited utility and ‘put-down 
< y* “s.any-place’ performance, the Twin Pioneer can 
+ a 7 carry the countless benefits of air transport 
Pe ‘3 simply and cheaply, to anywhere in the world 
‘ FY} 
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Scottish #§ Aviation 
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Se ee ones PRESTWICK AIRPORT: AYRSHIRE 


served by R.AF Prestwick Pioneers 
forerunners of the 16 passenger Twin TELEPHONE PRESTWICK 79888 TELEGRAMS AERONAUTICS 
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Powerplant ...Twe Relis-Reyce Aven 
Span 37ft 2in 
Length SSft 4in 


Photograph ond mt ron above show 


VICKERS-ARMSTRONGS (AIRCRAFT), LTD., SUPERMARINE WORKS 
South Marston, Swindon, Wilts. Telephone: Swindon 3451 


N.113. As yet unnamed, this twin-Avon single-seat fighter /bomber is the intended replace- 
ment in the Fleet Air Arm of the Royal Navy for the Hawker Sea Hawk. Production is 
already well advanced. The N.113 strongly resembles its forerunner, the Type 525, but has 
a longer, pointed, nose and—apparently—intakes of increased area, suggesting that the two 
laterally disposed Avons are of higher thrust than formerly. Afterburners are not fitted but 
a favourable thrust/weight ratio should be attained in view of the fact that each Avon is 
likely to have a five-figure thrust rating. Design features include a saw-tooth leading edge 
and an all-moving tail. Of particular interest is the “super-circulation” system whereby 
air ducted from the Avon compressors is blown over the upper surfaces of the flaps to 
increase lift by local acceleration of the air-flow. The first Service version of the N.113 
will not carry guided weapons in addition to its four 30 mm Aden guns but a later version 
may have guided weapons as an alternative to the guns. 


Swift. The Swift is principally used in the Royal Air Force as a fighter/reconnaissance 
aircraft, but the recently announced Mk 7 version is to be used for gaining experience 

with Fireflash guided weapons. In this connection it is of interest also that a Swift F.1 
has been employed by de Havilland Propellers, Ltd., as an experimental missile-carrier. 
For fighter/reconnaissance duties the Swift F.R.5 is well equipped by virtue of its high 
speed at low level and the rapid acceleration conferred by the Rolls-Royce Avon turbojet 
with afterburner. Internal fuel capacity is great and a 220-gal jettisonable tank can be 
attached beneath the fuselage. The cockpit canopy is of a new clear-view type, and the 
armament has been reduced to two 30 mm guns. Three reconnaissance cameras are 
normally installed. A Flight representative visiting a Swift squadron in Germany earlier 
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this year reported that the pilots were very happy with the aircraft and 
converting to it from Meteors “without sweat or anxiety.” The following 
report is of interest in emphasizing the operational importance i 
will rely largely on speed for immunity from ground def 

atomic age visualizes a short period of intense air activity, 

on troops in the battle line and on rear areas is such that, in 

staked on securing information of an atomic build-up in the 

speed for a silent approach and coming in over the tree tops 

should be virtually immune from engagement by ground forces. ee 
than just good pilots. They must be good map-readers and i 
RES SS ay: The safety of the field forces 

Swift squadrons. . 


WESTLAND AIRCRAFT, LTD. 
Yeovil, Somerset. Telephone: Yeovil 1100 


Whirlwind. Although the Whirlwind general-purpose military and civil helicopter is 
, it will shortly be available 


doors and a simple operation 
ready access for servicing. en ieatelcanda sine hanced eames cad On 


anchors tains bb 00 be comgieedy inmsute to Canpesnnase eae Sey aes, The blades 
are matched with a master blade and are individually int 


London Airport and the South Bank and are now operating the Midland inter-city services 
of the same Corporation. Abroad, Whirlwinds are serving for survey and transport and 
for whale-spotting. 
Widgeon. Typifying the versatility of the type, two Widgeon helicopters will participate 
in the S.B.A.C. Display this year, one a passenger version and the second an ambulance. 
The Widgeon is a private venture Dragonfly ee eae 
additional seating arrangements; the flying- 
control system is likewise new and the c.g. range has been increased by the fitting of the 


offset flapping-hinge rotor hub of the larger Whirlwind. In the main, however, the well-tried 


hub has been almost exactly 
Dragonfly and Widgeon are cx 


the most useful features of the 
c.g. movement); (2) its possible use 


general-service stretchers (loaded through the 
(3) the side-by-side seating and dual control 

















Though broadly based on the American machine, the Wessex will be largely redesigned 
to take a Napier Gazelle shaft-drive gas turbine which will, when it first flies, be giving 
well over 1,250 s.h.p. The American machine is powered by a Lycoming-built Wright 
R-1820-84 giving 1,525 h.p. and is im service with New York Airways, the U.S. Navy 


(HSS-1) and U.S. Army (H-34) as a civil transport, anti-submarine aircraft and transport 
respectively. These réles are also projected for the Wessex. The designers have paid 
particular attention to simplicity, ease of maintenance and reliability and full dual control 
is to be provided to allow for training as well as operational work. The anti-submarine 
version, to be produced first, will carry a full complement of submarine detection devices 
and strike weapons, while other variants will be able to accommodate a crew of two and 
12 passengers or eight litter cases. The four-blade main and tail rotors both have all-metal, 
fully interchangeable blades with a symmetrical aerofoil section end freedom of movement 
in both vertical and horizontal axes. Control is hydraulic servo-assisted. The undercarriage 
is unusual in having a tail-wheel well back along the tail, the final portion of which can 
itself be folded for carrier stowage. Recent extensions of the Westland factory are intended 
to accommodate Wessex design and production departments. 


Westminster. The design of this big 40-seat helicopter is now in hand. Intended to meet 
a variety of military requirements, it will be powered by twin gas turbines, mounted on 
the cabin top and driving a single main rotor. All-up weight will be 33,000 Ib, of which 
13,000 Ib will be available as disposable load. 
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SAILPLANES 















ELLIOTTS OF NEWBURY, LTD. Albert Works, Newbury} Berks. Telephone: Newbury 312 


A MOST unfortunate blow to British sailplane development, as well as a tragic injury 

to an extremely well-liked pilot, occurred with the accident to Elliotts’ IV 
while being flown by Bill Ivans of the U.S.A. on the last day of this year’s World Gliding 
Championships in France. The laminar-flow wing of this machine had been considerably 
nee Sine De EF SE Cy ee SD ee 

A second example of this type is to be built, incorporating the same wing, a modified 
canopy and an entirely re-designed tail unit. Se Se ee oo oes eee 
with improved view. Meanwhile, the original Olympia II is still considered by the 
company to be the finest all-round high-performance club machine, and indeed extremely 
large numbers of this type remain in service with clubs and private syndicates. 

A new type which was taken over by Elliotts during the last year is the K-1 two-seater. 
Following an exhaustive series of flight tests the wing of this sailplane has now been 
considerably modified—the tip section having been changed and slight washout introduced 
—with a consequent improvement in stalling characteristics. The possibility of an eventual 
design which would be a combination of the Olympia IV and the K-1 has been under 
investigation by the company. 

The latest Newbury product is the new Eon Baby. Now undergoing flight testing at the 
Lasham Gliding Centre, this intermediate trainer is claimed to have better directional 
stability than the former Baby. It isceapdinese ane talieinee anal mass-balanced elevators. 
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Alvis Leonides 
550 b.h.p. Power 
plant for the Twin 
Pioneer and the 


Prince V. 
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Alvis Leonides Major 
870 b.h.p. Power 
plant for the 

Handley Page Herald. 
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ALVIS LIMITED - COVENTRY - ENGLAND 
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TO-DAY’S BACKBONE 


THE ENGLISH ELECTRIC CANBERRA 
ROLLS-ROYCE AVON jET ENGINES 


The backbone of R.A.F. Bomber Command 


is the versatile Canberra—the B.6 Bomber, the 
P.R.7 Photo-Reconnaissance, the Mark 8 Night 
Intruder and—newest of all—the Mark 9 Ultra- 


High-Altitude Photo-Reconnaissance model. 


THE ENGLISH ELECTRIC COMPANY LIMITED - QUEENS HOUSE 


ENGLISH [: CT j 
« 4 4 
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aircraft 
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TO-MORROW’S SPEARHEAD 


English Electric P.1 aircraft have already 


logged some hundreds of flying hours— 


much of it at speeds above Mach 1. Twenty 


pre-production aircraft have been ordered, 


and construction is well under way. 


rHE ENGLISH ELECTRIC ¢« MPANY LIMITED - QUEENS HOUSE? 


KINGSWAY LONDON wc2 


. ’ ss ’ ’ % , 7 ’ ’ , 
Partners in Progress with 
4 4 4 
Marconi's and Napier in | 
44 4 48484 
ME EN MH ELECTRIC GROUP 


aircraft 
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Photograph by courtesy 
of the Director of the 
Science Museum 
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bore and stroke of 140 mm. and 180 mm. Fuel and oil 
consumption were prohibitively high at 21 gals/hr. and 
18 pints/hr! In place of the old cast-iron pistons aluminium 
alloys were now being used and for the cylinder barrels 
Although wounded and hopelessly outnumbered, Major too the Bentley used cast aluminium shrunk on to 
Barker relentlessly pressed home the attack, shooting down steel liners. But this successful British rotary came too 
plane after plane. By some miracle of fortune he escaped late. The B.R.2 was fighting for an already lost cause. 
with his life and returned to base safely. For his conspicuous The golden age of the rotary was rapidly drawing to 


gallantry and heroism in the face of great odds he was a close. 
With every step forward in the development of aero-engines 


The Sopwith Snipe’s engine was the last representative of ever more complex problems are met. But on all matters 
a long line of rotary development. It was built by Bentley, concerning fuels and lubricants the advice of Esso can help 
of car fame, and gave 230 b.h.p. at 1,300 r.p.m. with a in the progress towards perfection. 


. «+ a lone Sopwith Snipe piloted by Major W. G. Barker 
of 201 Squadron was winging its way along the Western 
Front in World War 1. Suddenly, he ran into a formation 
of enemy Fokkers. Dogfight after dogfight ensued. 
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TRANSAIR 


BRITISH INDEPENDENT AIR OPERATORS USE 


CFLLO PROTECTIVE 


AIRCRAFT 
FINISHES 


You are cordially invited to visit us on Stand No. 162 
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* Nimonic’ is a Registered Trade Mark 


HENRY WIGGIN & COMPANY LIMITED WIGGIN STREET BIRMINGHAM 16 
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The Lockheed 


combination of 
high precision 
workmanship and 
| constant technical 
development has served 
Britain’s aircraft 
industry for more 
than 21 years 
AUTOMOTIVE PRODUCTS COMPANY 


LIMITED, 
LEAMINGTON SPA, WARWICKSHIRE 





Registered Trade Mark: Lockheed 
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Slingsby Skylark 3. 


SLINGSBY SAILPLANES, LTD. 
Kirbymoorside, Yorkshire. Telephone: Kirbymoorside 312 


Y WINNING the two-seater section of the World Gliding Championships this year in 
the second prototype of the Slingsby T.42 Eagle, Nick Goodhart and Frank Foster 
focused international attention on a machine which not only was not designed for contest 
flying (and indeed had been referred to as the “flying sardine-box” at St. Yan) but which had 
exceeded in performance some of the most elaborate and expensive sailplanes in world 
gliding today. The T.42, of 17.8 metres span, was designed to meet a new need in gliding 
training—that for an advanced training aircraft capable of good cross-country performance; 
a sailplane that would help to bridge the gap between the “C” and “Silver C” certificates 
where, in the past, so much has been left to individual hit-or-miss soaring in solo machines. 
Production of the T.42 for the British and export markets is to begin in January. 

In the single-seater field, Slingsby’s latest is the Skylark 3, six of which were entered in 
the world championships. Two Skys and three Skylark 3s were among the top eleven in 
the final single-seater placings. The prototype of the Skylark 3 made its first public 
appearance at last year’s national contests at Lasham, since when the type has undergone 
minor modifications. With a gliding ratio of 32, the 18-metre Skylark 3 has already begun 
to follow the example of its older brothers the Sky and Skylark 2 in its appeal to clubs, 
schools and individuals, abroad as well as in this country. The Slingsby company’s export 
business in types such as these, in addition to the ubiquitous T.21b side-by-side trainer, 
has for some years been running at a high level and, with the Skylark 3 and T.42 now 
entering the field, the Kirbymoorside factory should continue to be extremely busy. Present 
production is concentrated on Skylark 2s, Skylark 3s and T.21bs, with approximately 40 
Skylarks and 250 T.21s having been constructed to date. 


Slingsby T .42 Eagle. 








The first British guided missile to be supplied to the R.A.F., the Fairey 
Firetlash, being wheeled out to its carrier aircraft for firing tests. 


Fireflash mounted under the wing-tip of a Meteor N.F.11 in flight 


Above) A general-purpose vehicle built by Short Brothers and Harland 
for guided weapons research. (Below) A test vehicle being launched 
from one of the sites at the Aberporth range in Wales. 
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GUIDED MISSILES 


HE British missile scene is still obscured by security regula- 

tions, but with one notable exception. On February 28 infor- 
mation was officially released concerning the Fairey Fireflash, 
a guided air-to-air weapon.’ The Fireflash, it was stated, was the 
first missile which, designed, developed and manufactured by a 
British company, had successfully destroyed a radio-controlled 
target aircraft. Photographs taken from a ciné film and subse- 
quently released showed numerous details of this weapon and 
of its progress from the wing-tip launching pylon on a Meteor 
N.F.11 to its detonation close to the port wing-tip of the Firefly 
8 target drone. 

Following persistent and unfounded rumours that Fireflash 
could not be carried by the Hunter, official statements were issued 
to the effect that this weapon was (in February) being fitted to 
a Hunter and that the combination would shortly be available for 
trials. A Hunter had in fact flown extensively with two exact 
replicas of the missile and had exceeded Mach 1 with this load. 
The Hawker Siddeley Group also stated officially on the same 
day that the Javelin had been designed from the outset to accom- 
modate missiles [though of a later pattern] and that the aircraft 
would be able to fulfil the missile-carrying function in every way. 

Meanwhile Fireflashes are being produced on a limited scale for 
Service trials. A Swift, and a Hunter, each modified to carry 
Fireflashes, are to appear at the S.B.A.C. show next week. 

From the small size of the Fireflash in comparison with a num- 
ber of test vehicles which have from time to time been publicly 
exhibited, particularly at the Farnborough Jubilee celebration 
last year, it may be supposed that the Fireflash is a relatively 
simple weapon and it has been surmised that it is a beam rider 
whose only propulsive effort is derived from its two large boosters. 
That semi-active guidance systems of various types are being 
most actively developed was shown at the Farnborough Jubilee 
by exhibits such as a command link guidance system for a 
Component Test Vehicle 1, a quartz crystal-stabilized centimetric 
oscillator, curved followers, a spectral density analyzer, beam 
riding equipment and conical scan and static split aerial systems. 
Micro-wave research was demonstrated by radio-Doppler effect 
exhibits, measurement of dielectric properties, micro-wave aerials 
and friction-controlled gyroscopes. It is noteworthy, however, 
that none of the vehicles and equipment then shown referred to 
anything more than beam riding and semi-active (homing on 
radar reflections) interception techniques. Active systems are 
obviously not being ignored and many possible methods of achiev- 
ing them exist. One of them was referred to in an unconfirmed 
report originating in America to the effect that a guided weapon 
being developed by the de Havilland Propeller Company was 
based on infra-red homing devices. 

Many companies are engaged in developing complete missiles 
for air-to-air, ground-to-air and sea-to-air roles, and many more 
are producing components for them. Among these are Vickers 
Armstrongs, English Electric, Napier and Marconi, Armstrong 
Whitworth, Short Brothers and Harland, and Bristol Aircraft. 
Shorts have publicly exhibited a general-purpose vehicle 
with a radar homing head jointly prepared by R.A.E. and Elliott 
Brothers (London), Ltd., An R.T.V.1 was made by Marston 
Excelsior and Armstrong Whitworth; and G.Q., Ltd., have shown 
pictures of their triple drag ‘chutes being deployed to recover 
a missile. English Electric, de Havilland and Faireys have all 
shown missile test models of various forms. Two important 
developments in the missile-propulsion field were recently re- 
vealed by Bristol and Napier—the Bristol Thor and Napier 
ramjet engines. Many examples of both units have been fired 
in Ram Jet Test Vehicles and extremely high speeds and rates 
of climb have been achieved on the very high thrust available. 
Further development is in hand. Principal applications are 
thought to be in ground-to-air weapons. Missiles based on the 
above projects might enter service during the next few years. 
From the dimensions of test vehicles it might be judged that an 
air-to-air missile will in future measure up to 25ft in length and 
weigh in the region of 2,000 Ib. 

English Electric are now reported to be in production with a 
land-based anti-aircraft missile and to have been working on at 
least one other project, including a “celestial” ballistic missile 
having a very high trajectory and a range of 1,000 miles or 
more and possibly using a form of star tracking. Napier might 
provide the rocket motor and Marconi the guidance system. 
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British 


Aero Engines 
1956 


IT is no exaggeration to claim that Britain can offer the world a wider range of aircraft 
powerplants than can any other country. Large, medium and small turbojets; military and 
commercial by-pass engines; fully developed commercial turboprops; all types of piston 
engine; unique installations producing compressed air or hot gas for helicopter tip-drive 
and flap blowing; advanced rocket motors; ramjets, pulsejets . . . the list is indeed an 
impressive one, the like of which has not been seen before. It is, in fact, widely held that 
the British industry's engines more than make up for any deficiencies which there may 
be in airframes. Engines are, of course, particularly good export items, since their manu- 
facturers receive spares orders worth perhaps one-fifth of the cost of a complete engine 
each year that a unit is in service. Already, for example, Rolls-Royce estimate that the 
whole of their great works at Derby could, by 1961, be engaged solely in the manu- 
facture of spares for Dart turboprops. Such considerations are likely to become increasingly 
important in view of Britain’s prospects of becoming the world’s major exporter of advanced 
aero engines. Already we enjoy such a position in the supply of engines for foreign- 
designed aircraft, for America beats us Only by virtue of her massive business in selling 
American-powered airframes. And engines represent a business to be reckoned with. It is 
not generally appreciated, for instance, that the powerplants for the forthcoming long-range 
jet transports will each cost rather more than did a typical fully equipped four-engined 
bomber of World War 2. In the following pages are described all the British engines 
currently in production, or under development, of which details may be published. The 
picture is an encouraging one, although certain promising programmes have suffered 
from the Chancellor’s restrictions on expenditure. One welcome aspect of the 
picture is a slight drawing-aside of the curtain which screens ramjet development. 
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ALVIS, LTD. Coventry 
Telephone: Coventry 5501 


Leonides Major. The past twelve months 
have seen this neat two-row radial piston engine 
progress from being a little-tried experimental 
unit to the stage at which it is being type-tested 
for arduous duty in various roles. Its importance 
cannot be over-stated, since not only does the 
whole programme of the Handley Page Herald 
hinge upon it but it is also scheduled for impor- 
tant applications in the rotary-wing sphere. 

As a fixed-wing powerplant it fits a slim low- 

drag cowling with petal panels giving excellent 
accessibility. Such installations were first flown 
in March 1955 in the H.P.R.5 test bed, and have 
now logged considerably more than one thousand 
hours in the air—principally in the Herald itself 
Special-category approval for the Herald’s Major 
701 and 701/1 was granted early this year and 
tropical trials with this aircraft are imminent 
For the Whirlwind helicopter a special direct- 
drive, fan-cooled, left-hand-rotation unit has 
been evolved, with the form shown in the photo- 
graph. A generally similar unit, with vertical 
crankshaft, has been prepared for the later Bristol 
twin-rotor helicopters. 
Leonides. Approximately a thousand of these 
nine-cylinder engines have now come off the 
assembly line at Coventry. Roughly half have 
been absorbed by the Provost trainer programme 
and of the remainder a high proportion have been 
helicopter units which are now at work in all 
parts of the world. No more arduous applica- 
tions for aero engines can be found than these, 
yet the reliability and smoothness of the Leonides 
have become a by-word. Recent applications for 
Series 2 Leonides include the Twin Pioneer and 
President light transports, in both of which the 
engine is matched to a three-blade de Havilland 
airscrew 


ARMSTRONG SIDDELEY MOTORS, LTD. 
Parkside, Coventry 
Telephone: Coventry 62666 


Sapphire. Many hundreds of these excellent 
single-shaft turbojets have now been delivered 
by Armstrong Siddeley (Brockworth), Ltd., 
whose Gloucestershire factory is one of 
England’s major engine plants. Most of the 
engines so far delivered have been for Hunters, 
and have generally been rated at from 8,000 to 
8,500 Ib thrust, the latter rating being charac- 
teristic of the Sapphire 12 with cast turbine 
blading 

The photograph shows the first productian 
variant of a new family of Sapphires which are 
now becoming predominant over their less- 
powerful predecessors. Although still subject to 
stringent security considerations, these new en- 
gines clearly have a higher pressure ratio and 
a greater mass flow. They embody a tapered 
compressor casing, an advanced form of hot-air 
de-icing, a fuel/oil heat exchanger and a re- 
duced number of burners. Considerable devel- 
opment has also taken place upon afterburning 
Sapphires, the reheat jet-pipe employing 
vaporizing fuel burners and utilizing com- 
ponents supplied by Dowty Fuel Systems, Ltd. 


Viper. Originally this small turbojet was 
designed as a short-life unit for pilotless targets, 
and the first versions are rated at 1,640 Ib thrust 
for the low weight of 365 lb. A feature of these 
early Vipers is that they can be started either 
by an air-jet directed on to the turbine or by a 
direct mechanical connection to an external 
source of shaft power. In spite of their charac- 
teristics and low utilization of advanced mate- 
rials, these early engines showed themselves 
capable of achieving an excellent life. Accord- 
ingly, the ASV.5 was evolved as a completely 
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Alvis Leonides Major A.L.E.M.1-2. Helicopter engine. Two-row 14-cylinder piston 
engine mountedfat 35 deg (in S-55) with supercharger and direct drive with cooling fan. 
Overall diameter, 38.9in (basic engine); length as shown, about 5Sin; bore, 4.8in; stroke, 
4.41in; swept volume, 1,118 cu in; dry 1 -y approximately 1,050 Ib; maximum (5-min) 


rating, 750 h.p. at s-l. at 2, r.p.m. with 6 Ib/sq in boost. 


Armstrong Siddeley Sapphire ASSa.7. Single-shaft turbojet. Multi-stage compressor, 

annular combustion chamber and multi-stage turbine. Overall diameter, 37.4in; length as 

shown, 132in; dry weight (including anti-icing, turbo-starter, high-energy igniters and oi! 

tank), 3,075 Ib; mass flow, and pressure ratio, restricted ; maximum thrust, 10,500 Ib at 
8,600 r.p.m. with s.f.c. of 0.885. 





Armstrong Siddeley Viper ASV.10. Trainer turbojet. Seven-stage compressor, annular 
vaporizing combustion chamber and single-stage turbine. Overall diameter, 28in (basic 
diameter, 23.2in); overall length, about Poin: mass flow, 42 Ib/sec; pressure ratio, approxi- 
mately 4:1; dry weight, 570 Ib; maximum thrust, 2,000 ib at 13,800 r.p.m. with s.f.c. of 1.01. 
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Clear round. Already this year the Short Seamew 
has flown some 5,000 miles on demonstration flights to Italy, 
Germany and Yugoslavia. This tough submarine hunter from Belfast 
has stood up well to the hazards of her European tours— 
hazards which included snow, ice, bad weather, rough landing 
grounds and handling by strange pilots. Critical eyes have watched 


her proving the validity of the three basic claims made for her. 


‘2s 
Simple As part of the demonstration programme, 
Italian and Yugoslav pilots flew the Seamew after 
only a quick briefing. They were unanimous in their 


appreciation of its excellent handling qualities 


L 


ee Mugged ©: 0k some: 


and ice,” says 


r pilot's repo 
Seamew started up and flew off like the sturdy little airer 
she is.” It was real Seamew weather on the Italy an 


slavia trips—bitter cold, low cloud, snow and rain. 


’ . = 
Efficient No special crew for the Seamew, just one 
engineer flying with the pilot. In the modest words of 
the official report: Both the airframe and the engine 
(Armstrong Siddeley Single Mamba) proved trouble- 

free. 


The Short Seamew 


ready for service with the Royal Navy 


Short Brothers & Harland Ltd., Queen’s Island, Belfast, N Ireland The first manufacturers of aircraft in the world 








FLIGHT 


| aad 
es. Oe eo = 


— 


DAVID 
BROWN 


Aircraft Tractors 





Ministry of Supply - Royal Aircraft Establishment 
British Overseas Airways Corporation 

l'rans-World Airlines - Malayan Airways 

British West Indian Airways 
\ereo Portuguesa - K.L.M. Royal Dutch Airlines 


Qantas Airlines - Blackburn and General Aircraft Co 


Burma Airways - 


Bristol Aircraft Co 
De Havilland Aircraft Co 


—_— 


Blackburn Beverley on tow 


... the choice of the experts 


Westland Aircraft - A. V. Roe 
- Airwork - Silver City Airlines 


Vickers Supermarine - 
Folland Aircraft 
Fleet Air Arm - Royal Air Force 
Royal Australian Air Force 

Royal Canadian Naval Air Service 
Royal Canadian Air Force 

Royal New Zealand Air Force 


Royal Pakistan Air Force - Royal Danish Air Force. 








EUROPE’S LARGEST MANUFACTURERS OF AIRCRAFT TRACTORS 


DAVID BROWN INDUSTRIES LIMITED ~- 


INDUSTRIAL TRACTOR DIVISION - 
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new design suitable for piloted aircraft. The 
Viper 101 (ASV.5 rating of 1,640 Ib thrust) has 
been used in the early Jet Provosts. The ASV.7 
is an afterburning development intended for 
fighters, and the ASV.8 is the current training 
engine rated at 1,750 Ib thrust at 13,800 r.p.m., 
400 r.p.m. higher than originally. 

These basic Vipers, with a mass flow of 32 
lb/sec, are now in wide use and the basic design 
has been developed under licence by Marcel 
Dassault in France, both with and without after- 
burner and rated dry at 2,975 lb thrust. The 
engine depicted in the drawing has a consider- 
ably increased mass flow and embodies several 
major refinements in construction. The ASV.11 
is am experimental development running at 
higher top temperature and rated at 2,460 Ib 
thrust. 


Mamba. After a decade of development the 
unit shown in the diagram is a most reliable 
engine giving a very useful performance from a 
small bulk. As its principal application is Naval 
it has been so designed that it maintains con- 
stant r.p.m. under normal flight conditions so 
that acceleration from minimum to maximum 
power is exceedingly rapid. Furthermore, it is 
cleared to run on ship’s diesel fuel should this 
be necessary. Points of note imclude a cartridge 
starter, a vapourizing annular combustion 
chamber, and, compared with earlier Mambas, 
additional stages on both compressor and 
turbine. 


Double Mamba. Standard powerplant of the 
Gannet, this unusual engine comprises two 
mechanically independent Mamba power sec- 
tions, each coupled to one half of a double co- 
axial airscrew. In cruising flight either half of 
the engine can be shut down. The ASMD.3 
shown in the photograph has now replaced the 
ASMD.1 in production, and it is expected that 
more powerful Double Mambas will become 
available in the future. The original engine is 
now very widely used by the Royal Navy and 
the Royal Australian Navy and its behaviour has 
been exemplary. 


Screamer. Culminating ten years of de- 
velopment of rocket motors using liquid oxygen 
and hydrocarbon fuel, the Screamer is a well- 
engineered and highly developed motor, in the 
development of which some 36 hr actual running 
time was logged in the course of some 1,350 
firings. 

The propellants are fed by centrifugal pumps 
driven by a single-stage, side-injection, impulse 
turbine turning at 20,000 r.p.m. and delivering 
some 350 s.h.p. The turbine is energized by a 
secondary flow of the propellants mixed in a gas 
generator and exhausting independently. A 
throatless chamber is employed, regeneratively 
cooled by water which is finally injected into the 
chamber itself to provide film cooling. The 
thrust can be varied between 2,000 and 8,000 Ib 
(at sea level) by a single throttle lever. 


Armstrong Siddeley Double Mamba ASMD.3. Double turboprop. Two mechanically 

independent power sections each driving one unit of twin-coaxial airscrews; each power 

section is that of a Mamba ASM.5, with ten-stage compressor, annular combustion chamber 

and three-stage turbine. Overall width, 52.8in; height, 44.25in; length, 98.7in; dry weight, 

2,200 ib; mass flow (total), 37 Ib/sec; pressure ratio, 5.35:1; maximum rating, 3,035 e.h.p 

(2,740 s.h.p.+770 Ib) at 15,000 r.p.m. with s.f.c. of 0.71. This engine is cleared to run on 
ship's diesel fuel 











Armstrong Siddeley Mamba ASM.6. Single-shaft turboprop. Eleven-stage compressor, 

annular combustion chamber and three-stage turbine. Overall diameter, 33in (basic 

diameter, 29in); length as shown, 90.2in; dry weight, 951 ib; mass flow, over 20 Ib/sec; 

pressure ratio, about 6:1; maximum rating, 1,770 e.h.p. (1,650 s.h.p.+ 320 Ib) at 15,000 
r.p.m. with s.f.c. below 0.695. 















































Armstrong Siddeley Screamer. Single-chamber, pump-fed rocket motor running on 

a mixture of: liquid oxygen, 60 per cent; wide-cut petrol, 23 per cent; and water, 17 per 

cent. Overall installational diameter of unit, 27in; overall length, 78.Sin; dry weight 

fully equipped, 470 ib; combustion chamber mass flow, pressure and temperature at full 

thrust, 36.84 Ib/sec, 600 Ib/sq in and 3,200 deg C, respectively; thrust, 8,000 Ib at full 
throttle at sea level, rising to 9,500 Ib at 40,000fr. 





Palouste, air-compressing gas turbine. Single-sided centrifugal compressor, annular 
combustion chamber with rotating fuel-injection nozzles, and ne turbine. 
Maximum diameter, 17.7in; height, about 18in; length, basic engine 62in; dry weight, 
178 Ib; delivery 2.725 Ib/sec air at 41.55 Ib/sq in gauge, with fuel consumption of 310 Ib/hr 
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Cirrus Bombardier 203, inverted four-in-line, air-cooled and with direct fuel injection. 
Bore, 4.8in: stroke, 5.5in; swept volume, 389.12 cu in (6.524 litres); width, 17.2in; height, 
31.1in; length, 46.8in; dry weight, 350 Ib; maximum power, 175-200 b.h.p. at 2,600 r.p.m 


BRISTOL AERO ENGINES, LTD. Filton, Bristol! 
Telephone: Filton 3831 


Olympus. As far as published figures are 
concerned, this excellently engineered two-spool 
turbojet has a better thrust / weight ratio than 
any other large gas turbine. It was in fact one of 
the first split-compressor gas turbines ever to be 
built, and when it was first announced four years 
ago the rated thrust and specific fuel consump- 
tion were 9,750 Ib and 6.76. Since then the 
engine has progressed tremendously and the 
version depicted in the drawing was type tested 
last November at 12,000 Ib dry thrust and is in 
production at this rating (presumably for the 
Avro Vulcan). ; 

The engines are exceedingly fully equipped 
and considerably more advanced in design than 
their predecessors. Such units have twice 
gained the world altitude record and still hold 
this honour at a figure of 65,890ft in a Canberra. 
Although no official mention has been made of 
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BLACKBURN AND GENERAL AIRCRAFT, 
LTD. Brough, E. Yorks. 
Telephone: Brough 121 


Gas Turbines. It is now four years since 
Blackburn began to develop a rationalized range 
of units based on the small gas turbines developed 
in France by the Société Turboméca. All these 
engines have a single-sided centrifugal compres- 
sor and an unusual combustion system compris- 
ing an annular, collander-like flame tube into 
which fuel is sprayed through radial drillings in 
the rotating tubular drive-shaft which couples 
the turbine and compressor. An unusual feature 
common to all is a bifurcated intake duct extend- 
ing forward from the eye of the compressor to the 
extreme front of the engine where a large wheel 
case provides up to 12 drive faces for a variety 
of accessories. 

The basic unit is the Palas turbojet. At present 
the only British application is the Somers-Ken- 
dall S.K.1 light racer, although other projects 
such as the Miles Student would also employ 
such an engine. By fitting a combustion system 
and turbine of reduced dimensions and then 
bleeding off the excess air delivered by the com- 
pressor, one can turn the Palas into the Palouste 
air-compressor unit. This engine is in production 
for various ground applications (including air- 
craft-starting trollies, as illustrated on page 404) 
and is also used in the Fairey Ultra-Light heli- 
copter where it supplies compressed air to the 
rotor jets. By adding a second turbine stage to 
the Palas it is possible to obtain excess shaft 
power which can then be extracted at the front 
of the engine through a conventional reduction 
gearbox, thus converting the unit into the 
Artouste. The Artouste 610 has an airborne 
application in the auxiliary generating plant for 
a British medium bomber and can also, of course, 
act as a turboprop engine in its own right. In 
the Turmo the added turbine stage is mechanic- 
ally independent and drives a gearbox mounted 
at the rear of the engine, the exhaust gas being 
taken away through an inclined trunk of rectan- 
gular section. The free-turbine principle of the 
Turmo is particularly useful in helicopter appli- 
cations, especially since a variety of reduction- 
gear ratios can be fitted. A derivative is the 
Coupled Turmo, comprising two Turmo power 
sections geared to a common output shaft, free 
wheels being provided to enable either power 
section to continue the drive independently. 
Piston Engines. Limited production is con- 
tinuing upon the direct-injection Bombardier 203. 
In the Auster A.O.P.9, standard equipment in- 
cludes a cartridge starter. On ordinary military 
M.T. fuel the rated horsepower is 173 but values 
greater than 200 h.p. can be obtained with proper 
aviation petrol, and on high-octane fuels it is 
expected that figures approaching 250 h.p. will 
eventually be obtainable. 


the fact, it has frequently been reported that 
afterburning units are under development, pre- 
sumably with a view to applications other than 
the Vulcan. It is known that co-operation with 
Solar Aircraft involves the development of after- 
burners for “large Bristol turbojets” and there 
have also been frequent references to a system 
of “Bristol Simplified Reheat” in which fuel is 
injected into the tailpipe to provide limited aug- 
mentation with a fixed-area nozzle. The exist- 
ence has also been revealed of a later series of 
Olympus, of which the first rating to 
announced is BOL6. These engines have been 
unofficially reported to be in the 15,000 Ib- 
thrust class without afterburning. One assumes 
that the commercial Olympus 511, which is suit- 
able for such aircraft as the largest American 
jet trans rts, is in fact a derivative of this new 
family of engines. 
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Bristol Olympus 102. Split-compressor turbojet. Multi-stage low-pressure and high- 

pressure compressors driven by independent turbine stages and annular combustion 

chamber with ten burners. Diameter, 40in; length, about 125in; dry weight, about 3,700 Ib, 

equipped; mass flow and pressure ratio, restricted (reported to be 165 Ib/sec and 10:1 on 

the earlier Mk 101); maximum thrust, 12,000 Ib dry (r.p.m. and s.f.c., restricted, but reported 
to be 6,500 I-p. and 0.79 on the Mk 101) 





Bristol Orpheus (BOr.3 rating). Single-shaft turbojet. Reported to be seven-stage 

compressor, annular combustion chamber and single-stage turbine. Overall diameter, 

32.4in; length as shown (with jet pipe), 150in; dry weight, about 750 ib; mass flow and 

pressure ratio, restricted; maximum thrust, 4,850 Ib, reportedly with s.f.c. of 0.99. An 
afterburning version of this engine is being developed 
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Bristol Proteus 755. Free-curbine turboprop for transports. Compressor has 12 reverse- 
flow axial stages followed by one centrifugal stage, delivering to eight combustion chambers 
two stage compressor turbine and two stage power turbine. Overall diameter, 40.1in; 
length, excluding airscrew shaft and tailcone, 100.6in; dry equipped weight, 2,850 ib; 
mass flow, 43.8 ib/sec; pressure ratio, 7.2:1; maximum rating, 4,120 e.h.p. (3,650 s.h.p. + 
1,220 Ib thrust) with s.f.c. of 0.6; cruising at 400 kt at 25,000ft at 98.2 per cent compressor 
r.p.m. and 9,920 turbine r.p.m. (855 rent tae 2,890 e.h.p. (2,280 s.h.p. + 398 Ib) 
at s.f.c. of 0.445. 
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Orpheus. Bristol Aero Engines can be ex- 
ceedingly proud of the fact that, although the 
design of this trim, medium-sized turbojet was 
only begun (as a private venture) in 1953 and 
prototypes have run for only 19 months, it has 
already completed over 5,000 hr of development 
testing, has passed various type tests at steadily 
increasing ratings and has flown at supersonic 
speed and at altitudes in excess of 50,000ft. The 
first full type test was actually completed five 
months from the first bench run and the latest 
type-tested rating is already higher than that 
required by the original applications. Present 
development running is now going ahead at still 
higher ratings and there is no reason to doubt 
that the basic Orpheus will be capable of 
eventually yielding thrust of the order of 6,000 
to 7,000 Ib. 

Already such progress has been rewarded by 
selection of the engine for a variety of new or 
projected types of aircraft, including machines 
which are the subject of important NATO pro- 
grammes. At the time of going to press the full 
list of such applications comprised: Folland 
Gnat, Fiat G.9l, Aerfer Ariete, Dassault 
Etendard VI, Breguet 1001 Taon, the Yugoslav 
Ikarus B.12, the Spanish Hispano H.A.300 and 
the Japanese Fuji FIT-1. Certain of these air- 
craft have trainer applications and it is reported 
that a special lightened version of the Orpheus 
will be available for such duty. 


Zeus. Although no engine of this name has 
ever been officially announced as being under 
current development at Bristol, reports of the 
existence of such a unit are appearing at fre- 
quent intervals. All speak of it as a high-thrust 
turbojet reported to be of two-spool design 
and giving a thrust between 12,000 and 20,000 Ib. 


Proteus. At the present time this is the 
world’s only example of a fully-developed large 
commercial turboprop. Although the first 
Proteus ran nine years ago, the present engines 
are completely redesigned and are exception- 
ally fine examples of aircraft-propulsion 
machinery capable of giving thoroughly reliable 
service for many years. It has a completely un- 
restricted C. of A. for passenger carrying and 
is scheduled to start to earn money on B.O.A.C. 
routes as the powerplant of the Britannia in 
October. 

An unusual feature is its free-turbine layout, 
ic. the compressor and its associated high- 
pressure turbine is mechanically independent 
of the power turbine and reduction gear to the 
airscrew. Standard equipment includes Ultra 
electric temperature control, hot-air de-icing, 
provision for compressor bleed for cabin 
pressurization and for the tapping of turbine gas 
for airframe de-icing, auto-synchronization, a 
double-helical reduction gear incorporating a 
hydraulic torquemeter, and an overspeed de- 
coupler for the power turbine to guard against 
any failure of the drive to the airscrew. 

The latter unit is a de Havilland product with 
four hollow steel blades and a diameter of 1é6ft. 
Total test hours on the earlier Proteus 600 
totalled 16,836 on the bench and 2,411 in flight; 
to this can now be added 22,600 bench hours and 
20,283 flight hours on the redesigned 700 series, 
of which nearly all the flight-time has been in the 
Britannia. All this development has been aimed 
specifically at commercial service. A major 
trouble, only recently encountered, has been ex- 
tinction of combustion during flight through 
exceptionally heavy icing conditions, but exten- 
sive B.O.A.C. and Bristol testing has now 
established the cause of the phenomenon. 
Remedial action has been taken and B.O.A.C. 
already have a number of engines modified to 
the appropriate standard. 

Present B.O.A.C. Britannia 102s are powered 
by the Proteus 705, which is rated at a take-off 
power of 3,480 s.h.p. (3,900 e.h.p.) at compres- 
sor r.p.m. of 11,700. This engine exceeds the 
original requirements of these early-production 
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Britannias at a temperature well below the 
maximum figure of 1,115 deg K. All later 
Britannias have the Proteus 755 for which new 
figures are quoted in the accompanying data. 
The existence was also recently revealed of a 
Marine Proteus, which has applications in 
various types of high-speed naval craft. 


Orion. In the design of this very advanced 
turboprop, Bristol have set out to match the 
best réciprocating engines in economy and long 
life, while establishing an appreciably better 
level in power/weight ratio. Into it has been 
built the company’s very great experience of 
large-turboprop design, and it promises to be 
one of the most useful engines available for 
driving large, long-range aircraft in the 1960s. 

It is a two-spool engine with the low- 
pressure assembly coupled to the reduction gear, 
which is a double-helical unit virtually identi- 
cal with that of the Proteus. The low-pressure 
compressor is similar to the assembly employed 
in the Orpheus turbojet apart from the fact that 
the blading is of steel. The work-split and 
speed ratio between the two spools has been 
so chosen that neither compressor tends to 
surge during normal operation. From the out- 
set a major design-choice has been power- 
limitation, which restrains the potential sea- 
level horsepower (of about 8,000) to the figure 
quoted in the accompanying data. The result- 
ing “supercharged” characteristic allows for 
the full rated take-off power to be obtained at 
all heights up to 15,000ft, while the maximum- 
continuous rating does not begin to fall off 
until 25,000ft is reached (both these figures 
assume i.s.a. conditions). 

Several prototypes have now run a total of 
more than 620 hr and one engine has this week 
been installed in the port outer position on the 
first prototype Britannia for initial air testing. 
All Orions are built up as integral powerplants, 
and bench testing has been conducted ex- 
clusively upon complete units; de Havilland 
are expected to manufacture the production air- 
screw. The engine is scheduled to become 
available for service three years hence, and 
B.O.A.C. have purchased 60 for installation in 
their long-range Britannia 312s, such conver- 
sion being possible during major overhauls. 
The data and accompanying photograph have 
not previously been published. 


Centaurus. Deliveries are now in full swing 
of Centaurus 173s for the Blackburn Beverley 
heavy military transport. There is also a later 
version of this engine designated 373 (together 
with a commercial version with the mark num- 
ber 873) which, by employing direct fuel in- 
jection into the cylinder heads, is rated at 
appreciably higher power and also has other 
notable advantages. Bristol have a very exten- 
sive background of direct-injection work on the 
Centaurus and the 373 is now at an advanced 
stage of development. Future design-changes 
may result in the establishment of still higher 
ratings. 


Hercules. Production of this famous 14- 
cylinder, sleeve-valve piston engine ceased this 
year after Bristol had delivered more than 
70,000. Late-model Hercules, rated at rather 
more than 2,000 h.p., remain in licence-produc- 
tion by S.N.E.C.M.A. in France. 


Ramijets. Only a month ago Bristol were per- 
mitted to reveal some of the ramjet work which 
they have been carrying out under contract to 
the Ministry of Supply since 1949. Initially 
they learned about such engines from the Boeing 
Airplane Company but have for several years 
been strong enough to work completely un- 
aided. Today they are undoubtedly one of the 
world leaders in this sphere of propulsion and 
extremely capable research and ya con 
facilities will shortly be in commission. 

At present the unit illustrated is the only 
Bristol ramjet to which public reference has been 
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made. In its development over 200 test 
vehicles have been fired, much of the flight de- 
velopment having been conducted at Woomera. 
Development on the Thor is considered virtu- 
ally complete with 100 per cent starting relia- 
bility, one of the world’s best ramjet fuel 
systems and several other commendable 
features which may not be described. Pre- 
roduction Bristol ramjet powerplants are now 

ing delivered to meet requirements of various 
missile programmes and development is going 
ahead on more advanced units with variable- 
geometry characteristics. 





Bristol Centaurus 373. Piston engine for transports. Two-row, 18-cylinder, sleeve-valve 

engine with direct injection into the cylinder heads from two C.A.V. nine-cylinder plunger 

pumps. Diameter, 55.3in (60.5in over cow! seals); length, 74.6in; bore, 5.75in; stroke, 

7in; swept volume, 3,270 cu in; dry weight, 3,490 Ib; maximum power (wet), 3,220 h.p. at 
3,000ft at 2,800 r.p.m. with 13 Ib/sq in boost. 





Bristol Orion. Split-compressor, power-limited turboprop. Seven-stage low-pressure 
compressor, five-stage high-pressure compressor, annular combustion chamber with ten 
flame tubes, single high-pressure turbine stage and three-stage low-pressure turbine 
coupled to the reduction gear and airscrew. iameter, 41.8in; overall length, 112.3in; 
dry weight, including oi! tank, oil coolers and suspension units, 3,150 Ib; mass flow, 82 Ib/sec; 
pressure ratio, over 10:1; maximum take-off power, maintained up to 15,000ft (i.s.a.), 
5,150 e.h.p. (4,400 s.h.p. + 1,950 Ib thrust) at 10,000 I-p. r.p.m. with s.f.c. of 0.64; max. 
continuous rating, maintained up to 25,000fr, 3,900 s.h.p.; cruising rating at 36,000f at 
350 kt, 3,300 e.h.p. with s.f.c. of 0.40. 





Bristol Thor. Fixed geometry ramjet with double shock intake, circular section body 

and convergent-divergent propelling nozzle. Overall diameter approximately 16in; 

design Mach number, very much greater than chat of the fastest aircraft at present flying. 

(It is calculated that a typical ramjet of Thor size could produce 90,000 thrust horse power 
at Mach 3 at sea level.) 
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THE DE HAVILLAND ENGINE CO. LTD. 
Leavesden Aerodrome, Herts. 
Telephone: Garston 4000 


Gyron. It is just a year since this mighty 
turbojet was first type-tested and placed on public 
exhibition. In this time the development of the 
engine has been most satisfactory. 

A particular design choice is a moderate 
pressure ratio so that a considerable rate of fuel 
consumption can still be maintained at high 
supersonic Mach numbers without overheating 
the hot end of the engine. 

Interior details of the Gyron may not yet be 
published, but it can be stated that it embodies 
an exceedingly advanced design of compressor 
which handles an enormous mass flow and a 
very efficient annular combustion chamber fed 
from a Lucas fuel system. Production Gyrons 
may also incorporate a 600-h.p. peroxide tur- 
bine starter developed by de Havilland Engines, 
which seems to fit in well with the company’s 
mixed-power formula for fighters. 

Several types of Gyron are now under 
development and it is expected that they may 
eventually reach ratings of 20,000 Ib thrust, or 
possibly as high as 27,000 to 30,000 Ib with an 
afterburner. The Short $.A.4 test bed, which 
last year carried a Gyron in the lower port 
nacelle, has now been modified to carry a 
second Gyron in the starboard position. 


Gyron Junior. Although as we go to press 
no details whatever of this engine may be pub- 
lished, security restrictions may be eased within 
the next few days. The name suggests that it 
is a scaled-down Gyron and this contention is 
confirmed by several foreign reports, one of 
which was published in our issue dated May 11 
last. 


Ghost. This trusty and highly developed 
turbojet remains in production for all types of 
Venom fighter/bomber and all-weather fighter. 
The engine illustrated is likely to be the last 
variant of the great de Havilland family of 
centrifugal turbojets. Compared with earlier 
Ghosts, the 105 is appreciably lighter and it 
embodies several important design changes 
which allow it to run at increased temperature 
and so give higher thrust. In particular, the 
turbine nozzle guide vanes are hollow and are 
cooled by compressor bleed air, while the tur- 
bine rotor blades are fabricated from Nimonic 
95 and have redesigned root serrations which 
are pinned to the disc. Equipment includes a 
Lucas fuel system, Ultra/Lucas top-speed con- 
trol and a Rotax twin-breech turbo-starter. 


Goblin. Deliveries of Goblin 35s are con- 
tinuing to meet the requirements of Vampire 
Trainer production for more than 20 air forces. 
Some thousands of Goblins are now in service 
and a typical rating is 3,500 Ib thrust. 


Piston Engines. Of the renowned series of 
Gipsy engines, the smaller units are at present 
being accorded the major proportion of the com- 
pany’s piston-engine development effort. Inten- 
sive development is still being carried out on the 
Major 200 direct-injection unit, which has a 
slightly larger swept volume than earlier Majors. 
The Major 200 is a standard powerplant of the 
Army’s Skeeter 6 helicopter and is also offered 
for fixed-wing applications. It can mount a wide 
range of accessories and variants are being de- 
veloped capable of running on ordinary M.T. 
fuel at a slightly reduced power rating. 

The larger Queen 30 and Queen 70 continue 
in large-scale production. The former powers 
the Heron, and is supplied as a bare engine. In 
contrast, the Queen 70 is used in the Dove and 
Devon as a complete engine-change unit. The 
Queen 70 is geared and supercharged and has 
an injection-type carburettor. It drives a three- 
blade feathering and reversing airscrew and the 
Queen 70 Mk 2, the engine at present in produc- 
tion, is rated at 380 h.p. 





de Havilland Gyron (DGy.1 rating). Single-shaft turbojet. Multi-stage compressor, 
annular combustion chamber with 17 burners and multi-stage turbine. Overall diameter, 
46}in; length as shown, 154in; dry weight, mass flow and pressure ratio, restricted (the 
mass flow has been reported to approach 300 Ib/sec); initial type-test rating, 15,000 Ib 


thrust (r.p.m. and s.f.c., restricted) 





de Havilland Ghost 105 (53 Mk 1). All-weather-fighter turbojet. Single-sided centrifugal 
compressor, ten combustion chambers and single-stage turbine. Overall diameter, $2.7in 
length, 129in; dry weight, 2,135 Ib fully equipped; mass flow, 88.5 Ib/sec; pressure ratio 
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1; maximum thrust, 5,300 Ib at 10,350 r.p.m. with s.f.c. of 1.19 








D.H. Super Sprite. A.t.o. droppable rocket pack. Basic motor: length, 117{in, diameter 
Win. Empty weight, 620 Ib; fuelled weight, 1,460 Ib. Standard thrust, 4,200 Ib for 40 
seconds duration; total impulse, 120,000 Ib-sec. Propellants: 57 gal hydrogen peroxide at 
80 to 85 per cent concentration and 5 gal jet fuel. Feed by 3,690 cu in nitrogen initially at 
2,900 to 3,100 ib/sq in. Nacelle: approximate overall dimensions, length, 150in, height 32in 


and width 28in 


Total weight of nacelle and fuelled motor, about 1,900 Ib; fall-weight 
during parachute-jettison cycle, 1,080 Ib 
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Napier Eland E.151 (NEI.3). Rotodyne powerplant. Ten-stage compressor, six combus- 

tion chambers and three-stage turbine, the rotating assembly being coupled to an airscrew 

reduction gear at the front and (via a fluid clutch) a nine-stage auxiliary compressor at 

the rear Sverall diameter, about 40in (basic, 36in); length, 158.25in; dry weight, 2,350 Ib; 

mass flow, 31 Ib/sec; pressure ratio, 7:1; maximum power (forward flight), 3,000 e.h.p 
(2,800 s.h.p.+ 500 Ib) at 12,500 r.p.m. with s.f.c. of 0.624. 













Napier Gazelle NG.1. Free-turbine helicopter 
engine. Multi-stage compressor, cannular combustion 
chamber with six flame tubes and independent com- 
pressor- and power-turbines. Overall height, about 
70in; maximum diameter at intake, 334in; dry weight, 
restricted; mass flow and pressure ratio, restricted; 
maximum rating (S-min), 1,260 s.h.p. (net residual 
thrust, 260 Ib) at 20,400 compressor r.p.m. and output- 
shaft speed of 3,000 r.p.m.; one-hour rating, 1,100 
s.h.p. at 19,800 r.p.m. (output, 3,000 r.p.m.); con- 
tinuous, 920 s.h.p. at 19,000 r.p.m. (output, 3,300 
r.p.m.) Other ratings are NG.2 (1,650 s.h.p.), 
NG.3 (1,800) and NG.4 (2,000) 





Napier Oryx (NOr.5 rating). Single-shaft turbo gas-generator. Twelve-stage com- 

pressor, five combustion chambers and two-stage turbine; four-stage auxiliary compressor. 

Diameter, 19,in; length, 834in; dry weight, 500 Ib; mass flow, 15.3 Ib/sec; pressure ratio, 

6.15:1 (overall pressure ratio of gas from delivery valve, 1.7:1); maximum output, 950 gas 
h.p. at 22,600 r.p.m. with s.f.c. of 0.62. 


Napier ramjet test vehicle. Free-flying test vehicle for supersonic ramjets, with integral 
ramjet-duct within body. Launched by eight wrap-round rocket boosters. Diameter, 
about 18in. No details of weight or performance available. 
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Rocket Motors. Possibly the most important 
rocket-motor programme at present in hand for 
British piloted aircraft is that for the de Havilland 
Spectre. This unit was first announced in 1955 
and unofficial reports, particularly in the foreign 
Press, have stated that the Spectre will in fact 
be the rocket motor used in the Saunders-Roe 
SR.53 supersonic intercepter. It has been de- 
signed for both assisted-take-off use and for the 
prop ulsion of high-speed and high-altitude air- 
cr 

De Havilland’s earlier experience with rocket 
motors has centred upon assisted-take-off units 
arranged as self-contained installations complete 
with propellent tanks pressurized by nitrogen 
bottles. For the Valiant, D.H. are in production 
with the Super Sprite, which was the frst liquid- 
propellent aircraft rocket motor to pass a British 
type test. It runs on high-test peroxide which is 
blown through a metal-gauze catalyst to produce 
a propulsive jet of superheated steam and free 
oxygen. Into this jet is injected aviation turbine 
fuel to increase the specific impulse. 


D. NAPIER AND SON, LTD. London, W.3 
Telephone: Shepherds Bush 1220 


Eland. Unlike most corresponding products 
of Napier’s chief competitors, the Eland is a 
single-shaft engine. Its compressor is of ex- 
ceptionally fine design and at the time of its 
introduction was believed to achieve a record 
level of work-per-stage. Furthermore, such 
devices as automatic variable-incidence guide 
vanes and control of maximum temperature by 
mercury-vapour sensing units have allowed the 
Eland to become an exceedingly tractable and 
easily-handled unit which should become popu- 
lar with pilots. It should also be a favourite 
with maintenance and overhaul personnel, since 
the whole engine can readily be sub-divided 
into major sections, any of which can be removed 
without disturbing the remainder. 

Elands for fixed-wing aircraft have been ex- 
tensively flight developed in a Varsity, Eliza- 
bethan and Convair 340 and the earlier versions, 
rated at about 3,000 e.h.p., have been fully 
type-tested and are virtually capable of carrying 
fare-paying passengers. A slightly later devel- 
opment is the NEI.6, rated at 3,600 e.h.p. and 
a specific consumption of not more than 0.595, 
made possible by a change in turbine-blade 
material. Later Elands have now been evolved 
for operation at still higher turbine-inlet tem- 
perature. The first of these units was the NEL4 
of 4,000 h.p. which has now been on test for 
18 months. The NEL5, rated at 4,200 e.h.p., 
is more powerful than any other engine of its 
size and weight known to be running anywhere 
in the world, and in cruising flight the specific 
consumption is expected to be in the order of 
0.44, or possibly even lower. 

A particularly interesting and unusual engine 
is the Eland installed in the Rotodyne helicop- 
ter. It incorporates an auxiliary compressor 
which feeds fresh air to kerosine-burning 
pressure-jets at the tips of the rotor blades. In 
cruising flight, however, the auxiliary compres- 
sor is disconnected, leaving the rotor to auto- 
rotate; all the power is then transmitted through 
the conventional propulsive airscrew which is 
always driven. Fhis engine, known as the 
E.151, is described beneath the appropriate 
photograph; later versions of a similar power- 
plant are expected to be appreciably more 
powerful and will correspond with the hot- 
turbine fixed-wing Elands. 


Gazelle. Specially designed to meet the re- 
quirements of advanced helicopters, the Gazelle 
has a pressure ratio, turbine temperature and 
mass flow carefully chosen to form an effective 
compromise for such applications. Further- 
more, the engine can be installed in any of a 
great variety of ways and is particularly slim 
and of light weight. 
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ARMSTRONG SIDDELEY 
‘SAPPHIRE’ 





VIBRATION MEASUREMENT AND WAVEFORM ANALYSIS 


Leading British Aircraft and Aero-engine manufacturers 
rely on the Muirhead-Pametrada Wave Analyser. 

It gives them the frequency 

and amplitude of each vibration 


component quickly and 


accurately; amplitude measurements SEND FOR THIS FULLY 
can, moreover, be made ILLUSTRATED BROCHURE 
TO-DAY 


substantially independent of 

speed fluctuations. 

Location of the source 

of vibration then becomes simply 

a matter of correlating the measured 


frequency with known engine data. 


PRECISION ELECTRICAL INSTRUMENTS 
MUIRHEAD & CO. LIMITED - Beckenham - Kent - England 


Phone: Beckenham 0041 Telegrams & Cables: MUIRHEAD BECKENHAM 
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Rolls-Royce Tyne 506 (RTy.1). 


Power is delivered to the rotor through a 
gearbox driven by a mechanically independent 
power turbine, behind which the exhaust gas 
escapes through bifurcated stack-pipes. Single- 
lever control is provided, with automatic com- 
pensation for variations in ambient temperature 
and pressure and turbine-inlet temperature, 
and with maximum and minimum torque limi- 
tation. The use of a free power-turbine is 
particularly advantageous in allowing both the 
engine and rotor to adjust their r.p.m. inde- 
pendently. Prototypes have passed their 25-hr 
flight-approval test, and both the design power 
and specific consumption were bettered during 
the initial calibration running. The Gazelle is 
also likely to find fixed-wing applications. 


Oryx. In this unique engine all the power is 
pushed out in the form of a flow of gas at a 
temperature and pressure suitable for helicopter 
tip-jet_propulsion without the use of tip-burn- 
ing. The Oryx has a single rotating assembly 
comprising an axial compressor, a turbine and 
an auxiliary compressor. The latter feeds fresh 
air which is mixed with the exhaust gas to give 
an output at rather less than 700 deg K at about 
23.5 Ib/sq in absolute. The engine has been 
fully type-tested at progressively increased 
ratings and has greatly exceeded original design 
figures. 


Ramje For nearly six years the Napier 
Flight "etdgemens Establishment at Luton 


have been primarily responsible, under sub- 





Two-spoo!l turboprop for transports. Multi-stage low- 


pressure compressor, multi-stage high-pressure compressor, single-stage high-pressure 


turbine, three-stage low-pressure turbine and cannular combustion system. 


Overall 


diameter, 40.5in; length, 100.25in; dry weight, equipped, 2,023 Ib; mass flow, over 41 Ib/sec; 


pressure ratio, 13: 1; maximum rating, 4,695 e.h.p. (4,220 s.h.p.) at 15,250 r.p.m. 


; typical 


fast cruise rating at 25,000ft at 370 kt, more than 2,640 e.h.p. at 13,500 r.p.m. with s.f.c, 








Rolls-Royce Dart 525 (RDa.7/1). 





of under 0.411. 














Single-shaft turboprop for transports. Two single- 


sided centrifugal compressors in series, seven canted combustion chambers and a three- 


stage turbine. 


flow, approximately 22 ib/sec; pressure ratio, 5.75:1; 
020 s.h.p.) at 15,000 r.p.m.; 


(1,800-2, 


Overall diameter, 38in; length, 98in; dry weight, about 1,250 Ib; mass 


, 1,990-2,145 e.h.p. 
ct at 350 kt, 1,360 


maximum ratin 
typical cruising output at 20, 


e.h.p. (1,285 s.h.p.) at 14,000 r.p.m. with s.f.c. of 0.565. 
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contract from the National Gas Turbine Estab- 
lishment, for the development of a test vehicle 
powered by a ramjet arranged integrally with 
the fuselage. The first vehicle was fired in 
October 1950 and steady progress has since 
characterized each succeeding vehicle. The 
latest patterns have a pitot intake at the front 
of the integral ramjet-fuselage, a slab-sided 
centre-body spanning a diameter within the 
duct and housing the bag-type fuel tanks and 
control system, together with the associated 
electronic gear and the fuel pump driven by 
ram-air turbine. Launching is by means of 
eight rocket boosters wrapped around the rear 
of the vehicle in the manner used in some 
guided-missile programmes. 

Earlier this year it was announced by Napier 
that their ramjet test vehicles had flown to 
greater altitudes than any other British ramjets 
and that they had also reached high supersonic 
Mach numbers while showing very satisfactory 
performance. 


Rocket Motors. At the 1955 S.B.A.C. ex- 
hibition Napier were allowed to exhibit the com- 
bustion chambers for two rocket motors, one of 
which was designated N.R.E.17. The production 
type of chamber was fabricated from sheet steel 
and had a thrust of approximately 2,500 lb using 
high-test peroxide and kerosine. Earlier this 
year the existence was announced of the Napier 
Scorpion rocket motor which is being air-tested 
in a Canberra, the installation being made at the 
rear of the bomb bay. No details of the 
Scorpion may yet be published. 


ROLLS-ROYCE, LTD. Nightingale Road, Derby 


Telephone: Derby 42424 


Dart. For more than three years this famous 
turboprop has been the only gas turbine in 
scheduled airline service. As the standard 
powerplant of the Viscount, it is now employed 
in all parts of the world and has logged a total 
of nearly 14 million hours and has established 
itself as a unit of quite outstanding reliability. 
It was originally designed at the end of World 
War 2 and employs a unique layout which is 
described in the data beneath the line drawing. 
The original versions were rated at 1,000 h.p. 
but this had increased to 1,547 e.h.p. by the time 
that the first production engine entered service 
with B.E.A. in April 1953. 

Present production is centred mainly upon 
the Dart 510 rated at about 1,750 e.h.p. and 
embodying several design changes to increase 
the service life and improve the operating 
economy. Early next year the Dart 520, with 
a three-stage turbine, will come into use for 
certain types of long-fuselage Viscount. This 
engine, of which one version is illustrated, 
delivers a power of the order of 2,000 e.h.p. with 
still-further-improved economy. Initially it will 
be cruised at a conservative rating of 13,400 
r.p.m. in order to gain experience before going 
on to the full rating of 14,000 cruising r.p.m. 

The ultimate Dart at present envisaged is the 
RDa. 10 rating in Rag <> a very considerable 
increase in power has been made possible by 
the adoption of advanced “back-end” techniques 
involving cooled turbine blading. In the Vis- 
count the RDa. 10 and its developments will 
be power-limited to 1,800 s.h.p. but will main- 
tain this power up to virtually all normal con- 
ditions of airfield, altitude and temperature, 
thus making water/methanol injection (standard 
on earlier Darts) largely superfluous except 
under the most arduous conditions. In the 
Friendship the later RDa. 10s. will be cleared 
to operate at no less than 3,150 e.h.p. 


Tyne. Not only are the thermodynamic 


design points of this turboprop as advanced as 
those of any other gas turbine in the world, but 
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it makes use of all the unmatched experience 
which Rolls-Royce have gained in the operation 
of commercial turboprops. The first prototype 
Tyne (originally known as the R.B. 109) ran in 
April 1955, after extensive rig testing had been 
carried out on all the major rtions of the 
engine. Since that date exceedingly thorough 
testing has been undertaken to ensure that the 
Tyne will be as safe and reliable as is humanly 
possible in the present state of the art. This 
aspect of the engine’s development was referred 
to in some detail in our issue of August 17. 

In April this year a Tyne was put through a 
150-hr run to type-test schedule at the design 
flame temperature, and since then a minor com- 
pressor modification has been incorporated 
which has already taken the power appreciably 
beyond the figures specified for the first engines. 
Flight trials began in June with a unit mounted 
in the nose of a Lincoln and the total running 
time is now considerably in excess of 1,000 hr. 
Endurance flying will be undertaken with an 
Elizabethan which may be employed on 
scheduled freight operations by B.E.A. At 
present the principal application of the Tyne is 
as the standard powerplant of the Vanguard 
transport, in which it will drive a 14ft 6in de 
Havilland airscrew. The engine is also clearly 
suitable for use in such aircraft as the Lockheed 
Electra. Certificated engines are scheduled to 
be delivered in the winter 1958-59 and B.E.A. 
expect to start operations early in 1960. Later 
versions of the engine will be substantially more 
powerful than the figures quoted in the 
data given on p. 391. 

Avon. This name is applied to the largest 
family of turbojets in the world, the various 
members of which have now been delivered in 
thousands and for six years have been employed 
in bombers, fighters, trainers, airline transports 





Rolls-Royce Avon 200-series (RA.28). Turbojet. Multi-stage compressor, annular com- 

bustion chamber and multi-stage turbine. Overall diameter, 41.5in; length, 113.3in; dry 

weight, 2,890 Ib; mass flow, reported to be 160 Ib/sec; pressure ratio, reported to be 8:1; 
maximum rated thrust, 10,000 Ib with s.f.c. of 0.86. 











Rolls-Royce Avon RA.21. Fighter turbojet. Twelve-stage compressor, eight combustion 
chambers and two-stage turbine. Diameter, 42.2in; length as shown, 102.1in; dry yy 
2,520 Ib with full equipment; mass flow, about 130 Ib/sec; pressure ratio, about 

maximum thrust, 8,000-8,050 Ib at 7,900 r.p.m. with s.f.c. of 0.925. Engines of this rating 


ote 





and experimental aircraft including vertical- 
take-off prototypes. 

The first basic types of Avon were similar 
to the RA. 21 illustrated. Such units are now 
widely employed in all parts of the world in 
Canberras, Hunters, R.A.F. Comets and several 
machines of foreign design. Generally similar 
engines have been manufactured by several 
companies in Great Britain and are also being 
built in Sweden, Belgium and Australia. In 
Canberras they have frequently run 800 hr 
between overhauls. 

Later Avons of the 200 series are still subject 
to security restrictions but their design is clearly 
very advanced and they are among the most 
powerful: and efficient units of their size and 
weight to be found anywhere in the world. One 
of the most important of these late-model Avons 
is the commercial RA.29 rated at 10,500 Ib dry 
take-off thrust and capable of cruising at a very 
low turbine-inlet temperature in order to 
achieve an extraordinarily competitive specific 
consumption (and also, no doubt, a remarkable 
overhaul life). The latest military Avons employ 
air-cooled turbine blading and deliver thrust 
very much higher than any values so far 
announced 
R.B. 106. No official mention has yet been 
made of any engine with this designation, but 
references to such a unit have appeared several 
times in various publications. All such reports 
referred to it as a high-thrust turbojet and it is 
described as having a two-spool layout. An 
American report states that Westinghouse are 
anxious to manufacture it under licence. 

R.B. 108. This is a new gas turbine, examples 
of which are now on bench test. No details 
whatever may be published. 

Centrifugal Engines. Contracts for the 3,600 
Ib-thrust Derwent were completed early last 
year after many thoustands had been delivered. 

The Rolls-Royce Scottish factories are now on 
the “home stretch” in development and manu- 
facture of Nenes of which there are several 
versions rated in the 5,000 to 6,000 Ib thrust 
class. The latest engines have been used ex- 
clusively in the Sea Hawk fighter, a unique 
feature of these units being the bifurcated jet 


can be equipped with an afterburner. 


ipe exhausting on each side of the rear fuselage. 

e Sea Hawk engine is rated at the RN.6 figure 

of 5,400 Ib; production has actually stopped at 
present but further deliveries may be required. 
Piston Engines. y hundreds of re-con- 
ditioned Merlins have been supplied to Spain 
during the past few years and deliveries against 
a new contract worth about £1 million began 
in the spring of this year. The larger Griffon 
remains in production for Shackletons at the 
company’s Scottish factories and Sea Griffons 
for R.A.F. launches are also being delivered. 
Rocket Motors. In the spring of 1955 Rolls- 
Royce entered into a licence agreement with 
North American Aviation, Inc., allowing them 
to manufacture and develop high-thrust rocket 
motors using techniques evolved by the Ameri- 
can company. have long been world 
leaders in the sphere of large-size rocket motors 
and it has been widely reported that Rolls-Royce 
intend to manufacture exceedingly powerful 
units suitable for long-range ballistic missiles and 
similar applications. It has also been reported 
that such motors may be ground-run at the 
testing station which the Ministry of Supply 
are expected to construct at Spadeadam Waste 
in Cumberland. 
Nuclear Power. During the past two years 
Rolls-Royce have been actively engaged in 
research into power systems based upon atomic 
reactors. A company statement earlier this year 
announced that effort was being applied to the 
development of light-weight reactors which 
would ultimately be suitable for air- and surface- 
transport applications; the statement added that 
experimental work on high-temperature liquid 
metals began in July last year. 

In March 1956 Vickers Nuclear Engineering 
was formed by Rolls-Royce, Vickers and Foster 
Wheeler. In view of the constitution of this 
company it seems likely that one of the first 
Rolls-Royce nuclear applications will be of a 
marine nature. 
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The only ab wnitio/basic jet trainer 


in the world, proved and now 


in regular Air Force service. 
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aircraft equipment 


To-day the electrical systems of British Aircraft are mostly 
D.C, but for the new multi-engined aircraft now being built or 
designed for high altitude operation there is no alternative to 
an A.C. system. 





TRANSFORMERS 


On the D.C. side we are equipped to supply complete systems 
designed and tested to all known requirements, and our 
equipment has to its credit years of test and development, 
and thousands of flying hours on modern jet aircraft. On the 
A.C. side we are uniquely placed—not only because we are 
licensed to manufacture the well proved Sunstrand Constant 


Speed Alternator Drive Unit, but also because we have behind 





ROTARY ACTUATORS us an organisation unrivalled in the country for its experience 
with complete A.C. power systems. Our new Test and 
Development Laboratories at Bradford are among the finest of 
their type in the country. They have been established to further 
our activities in the testing of equipment under simulated high 
altitudes and extremes of temperature and climatic conditions. 
Whatever your aircraft electrical problems, large or small, 


A.C. or D.C, we have knowledge and experience that will 





be of value to you. May we help you? 


INVERTORS 


‘Se ab Oe s ‘ ’ ,oun ’ 
ENGLISH ELECTRIC 
44 Phbi 481484 l 


THE ‘ENGLISH ELECTRIC’ COMPANY LIMITED 


AIRCRAFT EQUIPMENT DIVISION - PHOENIX WORKS - BRADFORD aircraft equipment 
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Conway. Two weeks ago we had occasion to 
outline the development of this remarkable engine 
in some detail. As is now well known it is the 
solitary example of the by-pass engine, which has 
long been understood in principle but has received 
little support in practice. 

Broadly the engine can be considered as a modi- 
fied “two-spool” turbojet with an over-sized low- 
pressure compressor. The excess air delivered 
by the outer portions of this compressor is passed 
around the remainder of the engine and finally 
emerges as a propulsive jet which, in relation to 
the gas flow from the combustion system and tur- 
bine, is relatively cool and slow-moving. Such 
an engine “gets the best of both worlds” to a con- 
siderable extent, since the high combustion tem- 
perature confers good cycle efficiency while the 
reduced mean jet velocity raises the Froude, or 
propulsive, efficiency. 

Several types of Conway have been developed, 
with steadily increasing thrust. Last year the 
RCo.5 was fully type-tested at a thrust of 13,000 
Ib dry, with a specific fuel consumption an- 
nounced as lower than that of any other type- 
tested turbojet— which implies a value at least 
as good as 0.75. In view of the cessation of 
development upon the Conway’s original (British) 
application the last twelve months have seen 
Rolls-Royce steadily preparing versions of the 
engine matched to the requirements of the large 
American jet transports, the Boeing 707 and 
Douglas DC-8. Both these aircraft need appre- 
ciably more than 13,000 lb thrust per engine and 
later families of Conways are therefore in pros- 
pect giving very high thrust indeed. 

It has been announced that production orders 
will be placed by the Ministry of Supply for a 
high-thrust military Conway suitable for use in 
one or more types of “V-bomber.” This will not 
only markedly increase the performance of these 
aircraft but will allow Rolls-Royce to obtain an 
invaluable background of several thousand hours 
of flying preparatory to offering the correspond- 
ing commercial engine for passenger service. The 
airline unit will be somewhat less powerful than 
the later military Conway, and should be ideal 
for the American applications. 

The first order was placed earlier this year, 
by Trans-Canada Air Lines, who specified Con- 
ways for their DC-8s, deliveries of which are to 
start in November 1959. B.O.A.C. are regarded 
as a certain customer for the engine for their 
forthcoming long-range jet order and a significant 
announcement, made earlier this month, was the 
selection of the Conway by the German operator, 
Lufthansa, in place of an American engine 
originally specified for their Boeing 707s. It has 
been reported that the Conway will be lighter, 
cheaper and more efficient than any American 
engine capable of doing the same job. 


SAUNDERS-ROE, LTD. East Cowes, 1.0.W. 
Telephone: Cowes 2211 


Pulsejets. For several years this versatile 
company have been evolving a range of small 
flapper-valve pulsejet units for a number of 
applications, which include helicopter rotor tip- 
drive. In 1953 a 45-lb-thrust unit was revealed, 
and this was later supplemented by a larger 
pulsejet rated at 120 Ib thrust. Originally the 
work was on a private-venture basis, but it is now 
being carried out under contract and no details 
may be given. The accompanying photograph 
depicts a test house wherein pulsejets are whirled 
on a rotating arm. 





Rolls-Royce Conway (RCo.5 rating). By-pass turbojet. Multi-stage low-pressure com- 

pressor, intermediate diffuser with flow divider to by-pass duct, multi-stage high-pressure 

compressor, annular combustion chamber with 10 Duplex burners and two sets of 

mechanically independent turbine stages. Overall diameter, 41.5in; length as shown, 
128.8in; type-tested thrust, 13,000 ib. All other data restricted 














Rolls-Royce Soar RSr.2. High specific-thrust turbojet. Monocoque construction, with 

axial compressor, annular (high-intensity) combustion chamber and single-stage turbine. 

Data applicable at end of 1954: overall diameter, 15.8in; overall length as shown, 62.75in 

(58.95in without generator fairing or 77in with air intake); dry weight as shown, 267 Ib 

(275 ib with air intake); mass flow and pressure ratio, restricted; maximum thrust, 
1,810/1,860 Ib with s.f.c. of 1.26. 


Soar. When it was first announced in 1954 
this tiny turbojet was easily the lightest and smal- 
lest air-breathing unit, thrust for thrust, yet 
developed, and no other engine has yet been able 
to challenge it publicly. Owing to its nature it 
has not been much in the news in the past two 
years but development of this type of engine is 
most active. The lifting jets envisaged for future 
types of vertical take-off machines have been re- 
ferred to as “distant cousins” of the Soar, and 
Westinghouse build a similar engine in Kansas 
City, under a licence-agreement. The only an- 
nounced applications for the Soar have been as a 
powerplant for small, high-speed targets. 
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BRITISH MILITARY AIRCRAFT 1956 


(INCLUDING RESEARCH AIRCRAFT AND CERTAIN MILITARY TYPES NOW OUT OF PRODUCTION) 





Power Unit(s) Armament (see note 2) | Max. speed Climb 








Main 
Maker and Type Duties 





Power Guns | Bombs/| R.P.s 
Type (see No. Cal.|No. Wt.|No. Wt.) m.p.h.| ft to ft 
note 1) min Ib Ib 





Armstrong 
Whitworth: 

Meteor N.F.14 F Derwent : 4 

Sea Hawk FGA.4 and 6 Nene ’ w. Po 4 


20 
20 


Auster: 
A.O.P.9 Bombardier 203 


Avro: 
Vulcan B.1 Olympus 
Shackleton M.R.2 -S. Griffon . 
Shackleton M.R.3 - Griffon 

707C Derwent 


Blackburn and 
General Aircraft: 
Beveriey Centaurus (D.P.1.) 


Boulton Paul: 
Balliol T.2 4 1 Merlin 35 
Sea Balliol 7.21 Merlin 35 
P.111A , Nene 


de Havilland: 
D.H.110 Mk 20 , Avon 

. Ghost 
Ghost 
Sea Venom N.F.21 Ghost 
Vampire Trainer Goblin 35 
Chipmunk T.10 ; Gipsy Major 8 


English Electric: 
Canberra P.A3, TA, 
B.6 and B(I).6 . < Avon n . Po wr. nil 

Canberra P.R.7 ‘ Avon " f. r. ©. nil 
Canberra 8(!).8 Ws ons Avon ; f. . 4 2 7 nr. 
Canberra P.R.9 . Avon wr. we wr. nil 
P.1 (see note 4)  . Sapphire or Avon fr. fe . missiles 


Fairey: 
Gannet A.S.1, 4 and T.2 -S.T. | 54 Double Mamba 
F.D.2 R’ 0 Avon 


Firefly Mk. 8 " Griffon 59 w J nil 


Folland: 
Gnat Orpheus ‘ ‘ , . 8 RP.s 


Gloster: 
Javelin FAW.1, 4 and 7 Sapphire J , missiles 
Meteor F.8 Derwent 8 ’ ’ 16 60 


Handley Page: 
Victor B.1 Sapphire 


Hawker 
Hunter F.4 Avon 
Hunter F.5 Sapphire 
Hunter F.6 Avon 
Hunter Two-Seater (T.7) Avon 


Hunti Percival: 
Provost T.1 8 8 Leonides 25 
Jet Provost T.2 Viper ASV.8 
Pembroke C.1 6; 4 0 Leonides 


Miles: 
Seudenc Marboré I! 


M.L. Aviation: 
Light Aircraft Mk. 1 Utility Walter Mikron III 


Saunders-Roe: 
SR.53 Rocket and Po Missiles 
turbojet 
Short: 
$.B.5 (see note 3) ‘ Derwent nil 

Seamew A.S.1 . Mamba ASM.6 . 6RP.s 


Seamew M.R.2 . Mamba ASM.6 , 6RPs 
P.D.11 _ nil 


Vickers-Armstrongs: 
Valiant 8.1, B(PR)1 and 
B(PR)K.1 . 14 «64 Avon 


Vickers-Supermarine: 
Swift F.RS 32 41,4 3 Avon 
Swift Mk7 ar ar Avon 
N.113 37 2;55 4 Avon 


Westland: 
Wyvern S.4 Strike | 44 0/42 0 Python ASP 3 4,110 . 2 1,000} 16 60] 383 s.1. 2.350 | 900 
ft/min 





















































Abbreviations: A.-S.<Anti-submarine; B.<bomber; C.<communications; F.<fighter; |!.<intruder; i.r.c.<initial rate of climb (ft/min); n.r.—not released; 

O. «observation; R. reconnaissance; R'ch.<research; r.o.c.<rate of climb; R.P.<rocket projectile; s.l.<sea level; Tar.<target; T.<training; Tt.<transport; 

Notes: (1) For piston engines, power (in h.p.) is for take-off; for turbojets, thrust (in Ib) is static. (2) Bomb and R.P. loads are generally alternatives. (3) 
Dimensions are for 60 deg sweepback. (4) Dimensions are approximate. 
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BRITISH CIVIL AIRCRAFT 1956 


(INCLUDING TYPES NOT YETIN PRODUCTION) 





Maker and Type 


Power Unit(s) 








Type (see 


note 1) 








Typical Performance 


Repre- 








Dis- 
tance 
miles 

(see 
note 3) 


Height 


Pay- Length 





(LS.A.) 


yd 
Ib (see note4) 





Auster: 
Aigiet Trainer 
Autocar 
Agricola 


Aviation Traders: 
Accountont . 82 


Blackburn 
Universal ‘ 162 


Bristol: 
Britannia 100 142 
Britannia 310/320 |142 


de Havilland: 
Comet 4 115 
Comet 4A 108 
Dove 5 57 


Heron 2 71 


Handley Page: 
Herald 


Hunting Percival: 
Prince 3 
President 


Miles: 
Aries 
H.D.M.106 


Scottish Aviation: 
Pioneer 
Twin Pioneer 


Edgar Percival 
Aircraft: 
Edgar Percival E.P.9 


Vickers- 
Armstrongs: 
Viscount 700D 93 


Viscount 810/840 94 
Vanguard 118 





81 
8S 


0 1122 








Gipsy Major 1 

Cirrus Major 3 

Continental 
O-470- 


Dart 512 
Centaurus 873 


Proteus 705 
Proteus 755 


Avon RA.29 
Avon RA.29 
Gipsy Queen 
70 Mk 2 
Gipsy Queen 
30 Mk 2 
Leonides 
Major 
Leonides 502/4 
Leonides 503/4 


Cirrus Major 3 
Lycomina 
GO-480} 


Leonides 502/4 
Leonides 502/1 


Lycomin 
GO_480-8 


Dart 510 6,960 


Dart 520 7,960 
Tyne 16,080 








60,000 


67,500 
135,000 





25,425 


26,774 
63,500 


60.75 


70 
88.5 











11,630 


13,500 
21,000 





40/53 


44/70 
76/115 





3,680 


6.300 
(see 
note6) 


1,153 
1,375 
(see 
note7) 


1,350 


(see 
note8) 


3,340 








275 
520 


500 


500 


1, 


400 
000 
600 


1, 
2, 





gs 88 & 


88 


20,000 


20,000 
30,000 


330 
380 
450 


1,040(c) 
1,260(c) 


1,850(c) 
2,120(c) 


2,160(c) 
2,160(c) 
810 


865(c) 
976(c) 


800 
1,265(c) 


425 
580 


10,000 


13,500 
21,000 


1,553(c) 


1,860(c) 
1,600(c) 














Notes: 
(2) P= pressurized 
allowances for engine-cut. 


(5) 20 passengers and three cars. 
corresponding figures for the Britannia 310/320 are 5,870 miles with 18,000 Ib (max tankage 8,486 imp gal) using long-range procedure 


five passengers and baggage. (8) 2,410 miles with slipper tanks; 2,190 miles with standard tankage 


HELICOPTERS 


(9) 840. 


(1) For piston engines, power (in h.p.) is for take-off; for turboprops, an equivalent shaft horsepower is given; for turbojets, thrust (in Ib) is static 
(3) Where possible, a typical stage-length with allowances is given; (s) indicates still-air range. (4) Distance accompanied by (c) includes 
(6) The maximum range of the Britannia 100 with full tanks and 15,000 ib payload is 5,270 miles 


(7) Stage-length with 





Maker and Type 


Power Unit(s) 





Type 


Typical Performance 








d| Pay- 





4 load 
Ib 





Bristol: 

Type 171 Mk 4 (Sycamore) 
Type 173 Mk 1 

Type 192 

Type 192 


Fairey: 
Rotodyne (see Note 1) 
Ultra-Light 


Saunders-Roe: 
Skeeter 6 


Westiand-Sikorsky: 
Whirlwind Mk 5 . 
Widgeon 

Wessex 

Westminster 





BS 8886 
wo AAAH 


nw 
o 














Leonides 
Leonides 
Leonides Major 
Gazelle 


Eland NEI.3 
Palouste ... 


Gipsy Major 201 


Leonides Major 
Leonides . 
Gazelle ... 
Gas turbines 




















706 
1,200 
nr 


5,000 














Notes: (1) Figures are for first prototype. Later models will be much superior. 
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BRITISH POWER UNITS 1956 


Swept vol. 
(litres) 
or mass 





Max. rated power 


pte 
Maker and weig t 
Type rati 


Classification ~ 
(per tb) 





w tb 
(tb/sec) s.h.p. thrust r.p.m. | ote. 





Alvis: 
Leonides 503/8 
Leonides 524/1 
Leonides Major 1-1 
Leonides Major 1-2 


Typical fixed-wing Leonides. 
Vertical helicopter engine. 
Fixed-wing Major. 
Any-angle helicopter engine. 


11.78 lie 
11.78 lic 
18.28 lit 
18.28 lit 


P, 9r, air 
P, 9r, air 
P, 1462, air 
P, 142, air 


Armstrong 
Siddeley: 
Double Mambe 
ASMD.3 T, 2 (10a, 6ec, 2t) 37 Ib/sec 
Mamba ASM.6 T, 11a, ann, 3c 20 + Ib/sec 
Sapphire ASSa.7 J, a, ann, t ar. 


Two independent power sections. 
Seamew engine. Also civil ASM.7. 
Production at this rating. 


Sapphire ASSa.12 


Screamer ASSc.1 
Viper ASV.5 (101) 


J, 134, ann, 2¢ 


R, LO, + Avtur 
J, 7a, ann, 1¢ 


Standard engine with cast turbine 
blades. 
Self. 


4 





with turb p Pp 
Long-life engine. 
To be standard trainer engine. 


Viper ASV.10 }, 7a, ann, tt 

Blackburn: 
Bombardier 702 
Artouste 610 
Palas 600 
Palouste 500 


Direct-injection engine. 


P.4i, inv., air ’ J 0.45 , 
Single-shaft engine. 


T.1e, ann, 2 / ’ . — 

J, Te, ann, 1 : . J . _ 4 

GP, te, ann, 1t : . i 25 Ib/sq in for 310 Ib 
: r.p.m. 


0.5-0.6 
1.72 

2 
Air-producer for helicopters 


1.61 Free-turbine drive at rear. 


Turmo BaT.1 : 
t) / ¥ ‘ = Any-angle helicopter engine. 


Coupled Turmo 


T, te, ann, t+ 
T, 2 (1c, ann, t+ 


Bristol: 


Centaurus 373 Direct fuel-injection engine for 


Beverley. 

Sleeve valves. 

Constant power to 15-25,000ft. 
Vulcan engine. Also more power- 
ful versions. 

For Gnat, Fiat G.91 and other 


P, 18r2, air 13 Ib/sq in 
Hercules 758 P, 142, air 

Orion T, 7a+ Sa, ann, t+ 3t 
Olympus 102 J, a+a, ann, t+t 


13 Ib/sq in 
10+ 1 
165 + Ib/sec 10+ 31 


Orpheus BOr.3 17a, ann, t ar. ar 


types. 

T, 124+ te, Bec, 2t + 2t] 43°6 'b/sec Free-turbine engine; r.p.m. is for 
compressor. 

Double-shock intake. Over 200 

test vehicles fired. 

Unofficial report. 


Proteus 755 


Thor BT.1 RJ. supersonic ar 


Zeus J, two-spoo!l 
Budworth: 
45/60 


Weight includes 15:1 reductica 


, te, ann, t 
gear. 


de Havilland: 
Gipsy Major 200 
Gipsy Queen 30/2 


Direct fuel injection 
Unbiown, direct drive. 

Blown, geared, injection carb. 
Air-cooled nozzle guide vanes. 


. H, inv. air n.a. 
6I, inv, air 
» nv, air 
. te, 10ce, It ‘ 
. te, 16ce, It 3.67 1 
, @, ann, ar. 


n.a. 
7.5 Ib/sa in 
47:4 


Ghost 105 
Goblin 35 
Gyron DGy.1 


Various versions; supersonic appli- 
cations. 

Reported to be scaled-down Gyron; 
see p. 389. 

DSpe. 1 to 5 ratings announced. 
Jettisonable a.t.o. motor for 
Valiant. 


Pp 
P, 
Gipsy Queen 70/2 P. 
J 
j 
j 


Gyron Junior DG).1 i, 


Spectre R, 

Super Sprite . HzO) + Aveur 
Napier: 
Eland NE!.1 T, 10a, 6cc, 3t 
Eland NEI.3 T/GP, 10a, 6cc, 3 
+ aux comp 


12,500 
12,500 


1,125 | 12,500 
260 | 20,400 
nr. nr 
gas h.p. at 22,600 
r.p.m. 


1,250 gas h.p ©. ©. . 
ar ’ . wr. Work done for N.G.T.E. 


f. n 
ar a. vr. rr. ar. Air-fired in Canberra. 


31 Ib/sec 


31 Ib/sec For Rotodyne. 


Air-cooled turbine blades. 
Free-turbine engine for helicopters. 
Uprated development 

For helicopter propulsion. Type- 
tested. 


Eland NEI.5 
Gazelle NG.1 
Gazelle NG.4 
Oryx NOr.5 


T, 35 Ib/sec 
T, a, 6ce, t+ nr. 
T,a, 6c, t+¢t 
GP, 12a, Sec, 2¢+ 
aux. comp 
r 








ar 
15.3 Ib/sec 


Oryx NOr.10 
RITV.27 
Scorpion 


RJ, supersonic ’ n.a. 
R, H,0,+ Avtur r n.a. 


Rolls-Royce: 


Avon RA.7R Afterburning unit. 


In service. 
Civil engine. : 
Redesigned Avon. In service. 


J, 12a, Bec, 2t, a/b 
Avon RA.21 4,124, Bec, 2 
Avon RA.25 J, 12a, Bcc, 2 ar 
Avon RA.14 J, a, ann, t 160 Ib/sec 
Avon RA.26 J, a, ann, t nr 
Avon RA.29 J, a, ann, ¢ ar 


130 Ib/sec 
ar 


Commercial-transport engine, 

high pressure, low temperature. 

Conway AGa5 BP, e+ Development unit. Type tested 
summer 1955. 


Conway RCo.10 BP. nr. We a. wr. . rr. wr. Commercial-transport engine for 
19: 


G,ann,t+t ar 


Airline time 1.35m hours. 

Bulk of current Dart production. 
For Friendship; V.800 engine 
similar. 

Cooled turbine blades. 

Over 4}m hours in Meteor. 
Injection carburettor. 
Engine-change unit for Argonaut. 
Two-stage supercharger. 

Built in es. and Canada. 
Vanguard engine, delivery 1959. 
Improved disc cooling; later blade 
materials. 

Improved h-p. turbine-blade 
cooling. 

Made by Westinghouse in U.S.A. 
Unofficially reported. Westing- 
house interested. 

Officially announced. 


Dart 506 
Dart 510 
Dart 526 


Dart RDa.10/2 
Derwent 8 
Griffon 57 
Merlin 724 


T, 2c, Jee, 2¢ 
T,2c, Tee, 2t 
T, 2c, Jee, 3e 


20 Ib/sec 
20 Ib/sec 
22 Ib/sec 


T, 2c, Fee, 3t 
J, 1c, Yee, It 
P, 12v, liquid 
P, 12c, liquid 


22+ Ib/sec $ 

63 Ib/sec 41 
36.7 lit 25 Ib/sq in 
27 lie 20.5 Ib/sq in 


Nene 10 J, 1c, Yee, Te 
Tyne! T, a+a, ann, t+¢t 
Tyne I T, a+a, ann, t+¢ 


88 Ib/sec 44 
42 Ib/sec 13:1 
43 Ib/sec 
Tyne til T, a+a, ann, t+ ner. 


Soar RSr.2 
RB.106 


RB.108 4, 


J, a, ann, ¢ 
J, two-spoo! 



































Notes: entries in italics are unofficial but have been published elsewhere; in col 2, P= piston engine, T=turboprop, J = turbojet, BP = by-pass turbojet, GP = gas producer 

for rotor tip-jets, R= rocket, c=centrifugal compressor, a= axial compressor, a/b = afterburner, cc = combustion chambers, t= turbine stages, ann or cann = annular or 

cannular combustor r=radial, | ~in-line, v= vee-engine, inv. inverted, Avtur = aviation turbine fuel, H,O,—conc. hydrogen peroxide, LO,—liquid oxygen. All deter- 

minations of s.f.c. (specific fuel consumption), and power/wt ratio are based upon static sea-level Ib thrust, b.h.p. or total equivalent s.h.p., according to the type 
ofengine considered. *indicates r.p.m. of low-pressure section. Throughout: n.a.=not applicable; n.r.—not rel 
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F-R REFUELLING COMPONENTS—all along the line 


| 
rH Visit us on stand 156 Farnborough 


Stand Telephone No.: Airshow 4069 


FLIGHT REFUELLING LIMITED 


Tarrant Rushton Airfield, Blandford, Dorset. 
Telephone: Blandford 501. Telegrams: Refuelling, Blandford. 
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Sn eInNGe A ET EA FD = 2.6. 6 


The growing use of high-speed aircraft has focused attention on 


the value of Search Radar for weather-avoidance. Already the B.O.A.C. 
Britannia Fleet is being fitted with EKCO Search Radar, a 3cm equipment which provides 
early warning of potentially dangerous cloud formations, warning 
of high ground in the flight path, and map-painting to 
assist navigation. 
With a range of 120 miles, Ekco Search Radar Type 
E120 incorporates the Iso-Echo Contour facility 
which delineates the areas of greatest turbulence within 
the cloud formation. The P.P.I. display shows two 
contours, one corresponding to 
the minimum detectable signal level and the other 
to a pre-determined amplitude above this level. 


Other Ekco equipment, designed in 

the service of aviation, includes the Airfield Approach 

Aid which gives ‘talk-down’ facilities to the 

smaller airport, multi-channel V.H.F. ground-to-air 

radio-telephone equipment and the Antenna 

Pattern Recorder. 
The P.P J. display shows a sector of space 
ahead of the aircraft. Cumulo-nimbus cloud 


cores are indicated by white areas and par- 
icularly turbulent regions by black areas 


rts Ae by white. 
| SEE US AT E 
STANDS 273 & 274 


AT FARNBOROUGH 
SEARCH RADAR 


EKCO ELECTROWICS LTD + EKCO WORKS + SOUTHEND-ON-SEA + ESSEX 
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ACCESSORY DEVELOPMENTS 


[ti is our Custom to review, in this issue, the more complex types of airborne accessories and power-system com- 


ponents developed during the previous year. This never fa 


ils to show the ability of the essential, but rarely 


publicized, associate members of the-Society of British Aircraft Constructors to deliver the goods on time. 
More than in any a 5 year, before or since World War 2, the British industry is licence-producing equip- 


ment originally developed in 


the U.S.A. Nevertheless, the traffic flows both ways, and, given the requirement, and 


the men, money and equipment required to do the job, Britain’s accessory firms are the equal of any in the world. 
This year there will be some three hundred of them exhibiting at their own trade show at Farnborough—a record 
number—and, in spite of the omnipresent foretellers of recession, cancellation and slump, there is no reason to doubt 


Automotive Products Co., Ltd. From 
the well-known range of Lockheed-Avery 
screw-operated self-sealing couplings 
there has now been developed a super- 
high-pressure coupling suitable for all air- 
craft fluids and designed for working pres- 
sures up to 5,000 Ib/sq in. Bore sizes 
range from }in to jin. Another type of 
coupling, which is stated to have been 
adopted by all British aero-engine manu- 
facturers, is a quick-acting, hermetically- 
sealing coupling which employs a spring- 
loaded bayonet locking device capable of 
being operated simply by hand. A new de- 
velopment of this range has been primarily 
designed for hydraulic systems, working at 
up to 4,000 Ib/sq in. Full-pressure blank- 
ing caps with secondary seals are posi- 
tioned by the same type rennet | sprung bayonet 
locks and the couplings will ultimately be 
available in sizes up to lin diameter. 

Further development has been ap — 
to the familiar range of Purolator filters 
for oil, fuel and hydraulic fluid. Two types 
of filter element are produced: the metal- 
element filter formed from a precision 
winding of tapered metal ribbon, and the 
Micronic filter with an element of plastic- 
impregnated paper. 

British Messier, Ltd. One of the most 
impressive undercarriages yet developed 
is that for the Bristol Britannia, and for 
which Messier were entirely responsible. 
Each main unit has four lop wheels, 

» hydraulic brakes and Maxaret units. 

i twin-wheel nose unit is steerable 
through 50 deg on either side of the 
neutral position and two air volumes are 
fitted in the nose leg to accept the con- 
siderable pitching action of the long 
fuselage. A quite different type of under- 
carriage is that evolved for the Folland 
Gnat light fighter. Each main leg is of 
the lateral-suspension type and carries a 
fairing door which, when the legs are 
partially lowered, acts as a speed brake. 

One of the new responsibilities of the 
company is the development of the con- 
trol system for the later Bristol twin-rotor 
helicopters. These systems govern the 
cyclic and collective pitches of the rotor 
blades, with actuation either manually or 
through an autopilot. Development and 
ane will continue upon all types of 

ydraulic units for use in airframe 
systems. 


The British Th Houst Co., 
Ltd. The new liquid monofuel turbo- 
starter, first revealed last year, is now 
fully developed, and not only covers the 
range of all gas turbines in current opera- 
tion, but also appears suitable for applica- 
tion to the larger turbojets of the future. 
B.T-H. have long been one of the prin- 
cipal manufacturers of cartridge starters 
and they have prepared monofuel equip- 
ment to replace these with a minimum of 
modification. Two of the drawbacks of 
the previous ¢quipment were that it was 
sometimes very difficult to reach the 
starter in order to change the cartridges 





that the industry will have a satisfactory year. 


B.T-H. high-energy ignition unit. 


and that, with the steady increase in 
engine size, such a method of starting is 
likely to become impracticable. By using 
the new product, the prime source of 
energy is a liquid (iso-propyl nitrate) 
which can be fed to an inaccessible starter 
position and which can be readily 
increased in power output to keep pace 
with future engine designs. 

Another line of development concerns 
high-energy ignition units designed for 
gas turbines where conditions are such 
that orthodox booster-coil ignition is un- 
suitable. Although the electrical discharges 
are produced at a slower rate than those 
produced by booster-coil ignition, each 
charge is of appreciably greater energy. 
Such units are now available for opera- 
tion in ambient temperatures up to 
150 deg C. 

In the field of basic airborne electrical 


equipment B.T-H. manufacture a wide 
range of A.C. and D.C. motors specially 
designed for operating under all conditions 


of service. The largest machines are 
employed in fiying-control systems and 
similar serviccs, while very small induc- 
tion motors are used in radar servo-con- 
trols and small blower units. 


de Havilland Propellers, Ltd. The 
major airscrew development is that con- 
cerned with the Tyne-Vanguard pro- 
gramme. This unit has four solid 
light-alloy blades, with a diameter which 
has now been increased to 14ft 6in. An 
unprecedented number of new features 
are incorporated, including: constant- 
speeding, manual and auto feathering 
(replacing auto pitch-coarsening), auto 
synchrophasing, reversing, manual pitch- 
control or reverse-governing, overspeed 
and pressure-sensitive mechanical and 
hydraulic pitch locks, continuous pitch 
indication and electro-thermal de-icing. 

Other airscrews are the 16ft hollow- 
steel-blade unit for the Britannia and the 
16ft 6in unit, of similar construction, now 
in service on the Beverley. Glass-cloth 
laminated construction is available on 
numerous spinners, including those for the 
Beverley, Herald and feathering Heron. 


Using Hamilton-Standard techniques 
the company are now in full production 
with cold-air units. These now comprise 
a widened range, from 20 to 80 Ib 
capacity, and their several applications 
include the Comet 4. The company are 
also, of course, a leader in the guided- 
weapon business. 

Delaney Gallay, Ltd. In the latest 
type of primary-surface gas/air heat 
exchanger, the construction is entirely of 
stainless steel giving a very much improved 
life under arduous operating conditions. 
Various designs incorporating this type of 
construction have been specified for some 
of the latest types of aircraft. In the field 
of oil coolers, the unit cooled by high- 
pressure fuel, first exhibited last year, has 
been found “extremely adaptable to other 
uses, its construction giving extremely 
good overall heat-transfer characteristics.” 

An accompanying photograph illustrates 
a typical production insulation blanket 
for a gas-turbine jet pipe. Complete 


Delaney Gallay jet-pipe blanket. 


insulation is achieved in the latest blan- 
kets by virtue of the special construction 
which gives hermetic sealing and so pre- 
vents the ingress of fuel with its attendant 
fire risk. Gallay also make a variety of 
equipment for guided weapons, and a new 
product this year is an all-stainless flushing 
toilet developed in conjunction with 
B.E.A. and specified for that operator’s 
long-fuselage Viscounts. 

Dowty Group. Principal member of 
the Group is Dowty Equipment, one of 
the major undercarriage designing and 
manufacturing firms. Recent Liquid 
Spring undercarriage designs include 
those for the Vulcan (embodying the com- 

any’s system of controlled articulation), 
vain, Hunter, Sea Hawk and Fokker 
S.14 Mach-Trainer. The latest Super 
Vardel 4,000 Ib/sq in hydraulic pump 
incorporates a wave-filter, and the com- 
pany’s electrical division have evolved an 
electronic tachometer and _ high-speed 
counter suitable for application to gas 
turbines. 

Dowty Seals, Ltd., are now in produc- 
tion with a wide variety of seals employ- 
ing natural, synthetic and silicone rubber 
sealing media. Specialized items include 
several patented types of leak-proof 
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washers, lock washers and bolts. Dowty 
Fuel Systems supply complete fuel systems 
for gas turbines, using spill burners and, 
in the latest installations, a single-circuit 
system 

Dunlop Rubber Co., Ltd. At the time 
of going to press details of the latest 
developments were not available. The 
company are, however, one of the largest 
suppliess of aircraft tyres—now frequently 
of the tubeless variety—and also manu- 
facture a wide range of other equipment, 
including complete brake systems and 
Maxaret anti-skid units. Other very 
important production items include pneu- 
matic-system components for aircraft, 
engines and guided weapons, windscreen 
wipers, glass-fibre air-storage bottles and 
various types of armament equipment. 

Flexible pipes are available catering for 
the requirements of low-, medium- and 
high-pressure (up to 6,000 Ib/sq in) 
systems. Electro-thermal anti-icing instal- 
lations, fitted with automatic control, are 
used on several aircraft, and 
Dunlop, with the associate firm of Xetal, 
Ltd., make all kinds of components in 
natural and synthetic (including silicone) 
rubber and other material. 

Electro-Hydraulics, Ltd. The diffi- 
culty of accommodating undercarriage 
units inside high-performance aircraft is 
increasing year by year. One of the most 
unusual, and most elegant, solutions is 
seen on the English Electric P.1 fighter, in 
which the main legs are hinged in the 
geometric centre of each mainplane and 
fold outwards and the nose unit retracts 
forwards, the wheel turning to lie flat. 
In the much larger Victor the company 
nevertheless had to exercise great ingenuity 
in evolving a system capable of putting 
an eight-tyre bogie unit inside each wing. 
This year one of the systems developed 
provides for the retraction of the main 
legs into the fuselage of a high-speed 
machine. This is achieved by employing 
a unique geometry. 

Production is in full swing upon gear 
for such aircraft as the Shackleton, Pem- 
broke and President, and for the Herald. 
For the latter aircraft Electro-Hydraulics 
also supply virtually the whole hydraulic 
system. The company make various 
hydraulic components such as swivel con- 
nections, pressure switches and hydraulic 
jacks; a typical example of the latter is the 
ram which actuates camera doors on the 
Swift F.R.5 

The English Electric Co. Ltd. Em- 
phasis is now being laid on alternating- 
current aircraft electrical systems, with a 
view to the development of completely 
paralleled generation and distribution. As 
a pre-requisite to the latter the company 
are continuing development of, and are 
in production with, the Sundstrand vari- 
able-ratio hydraulic drive. 

One of the most important standard 
ratings for such drives is 40 kVA, and this 
is associated with the Type A.E.918 
alternator, of the same rating. Other new 
products, which have not previously been 
revealed, are a 28-kVA alternator, a trans- 
former/rectifier designed to provide 28-V 
direct-current from an A.C. system, a 
panel for the control and protection of a 
40-kVA alternator and a 12-kW starter/ 
generator which develops 10 h.p. as a 
motor. Production is spread over a wide 
range of A.C. and D.C. machines, the 
smallest being lin in diameter. 

Among the wide range of linear and 
rotary actuators for airborne applications 
are three new types. Two are “universal” 
linear and rotary, respectively, and the 
third is the type AE.237 rotary actuator 





Ferranti F.H.5 (Mk 4) horizon. 


designed for the high-speed operation of 
fuel cocks; it is designed for an operating 
load of 20 Ib-in and a full-stroke time of 
only 0.2 sec. 

Ferranti, Ltd. Among their vast range 
of products this company produces many 
items of airborne equipment. Technically 
some of the most absorbing work is con- 
nected with “wea systems” but little 
of this has so far been made public. 
Simpler types of armament equipment in- 
clude two modern gunsight installations. 
The G.G.S. Mk 8 is an improvement on 
the familiar gyro sight, with servo-con- 
trolled ~g | capable of use with radar. 
The Light Fighter sight comprises a 
miniature sighting head and a switch unit, 
the whole installation scaling but 7 Ib. It 
can be used for guns or rockets and an 
additional control unit is available for in- 
corporating radar ranging. 

New instruments include the F.H.7 
(miniature) horizon, using the “pitch- 
bank” erection system for simple gyro 
verticals, and the F.H.5 (Mk 4) horizon 
with automatic levelling. The latter is 
used at start-up to relieve the pilot from 
having to use the fast-erection push and 
also to remove any possibility of take off 





Flight Refuelling 
Mk 32 valve. 


with the horizon on a false datum. A fur- 
ther development of the F.H.S5 is the F.H.6 
(Type C) instrument, with a boosted gyro 
run-up and auto-levelling, in a sealed case. 

Flight Refuelling, Ltd. This company 
are now able to provide a complete range 
of components for fittin: = in all parts of 
aircraft fuel systems. wo new in-line 
components this year are the Mk 29 re- 
fuelling/defuelling valve and the Mk 32 
double-refuelling valve illustrated. 

The Mk 29 is designed specifically for 
installation in a combined engine-feed and 


Girling aileron control damper. 
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ae 2 line, and combines 
the following features: solenoid re- 
fi control for selective on-loading; 
sense-line control to give automatic, 
non-selective, off-loading action; and 
control of the Pap ney Le by a remote 
float unit which closes the valve at a pre- 
determined low fuel level and thus ~ 
vents air from entering the fuel line. 
Mk 32 refuelling valve is an electrically- 
operated, double shut-off unit, on 
for tank mounting and incorporating tw 
valves in — em | independently 
b arate t-operated solenoi n 
ee ‘oa of electrical failure the valve 
automatically fails shut, and the double 
shut-off feature gives an added safety fac- 
tor where si design prevents 
adequate venting. 

ne aon size of nd units involved, 
robe -drogue flight-refuelling 
ent can best be demonstrated in the ‘orm 
of working One of the new 


Fligh 

in the U.S.A. for the North American 
F-100. The unit is completely self-con- 
tained and is i for mounting as a 

standard under-wing store. 

Girling, Ltd. First ae _- year, 
a has gone rapidly on 
pa why om of hydraulic anti-oscillation 
aircraft flying-control sys- 
— gg BAA. problems i > such systems 
becoming progressively more im- 
i as flight speeds rise and powered 

controls are increasingly resorted to. 
To limit the control-system disturb- 
—_ caused by a and ~ = 
itching yawing resulting 
oom ahead over-correction, Girling have 
developed a range of self-contained units 
for location either at the surface or 
wherever damping may be required. These 
damping units obviate the need for heavy 
and complicated operating linkages. 
Resistance characteristics are generally 
based on orifice control, a thermostat 
being incorporated to limit the effects of 
viscosity change over a range of ambient 






temperature from —60 to +80 deg C. 
Prototype dampers are often provided 
with quick manual adjustments with 
which the optimum setting for the produc- 
tion unit can be determined. 

r company have also continued de- 

t of disc brakes. Girling aircraft 

pm we this field employ single or twin 
discs floating on axial — When the 
unit is the disc is gripped by 
friction of the segmental type 
mounted & cher a o— caliper or 
metrically opposed calipers set astride the 
disc. The production units incorporate 
provisions for easy servicing, automatic 
take-up of wear, operation ky a hydraulic 
or pneumatic system and with separate 
emergency operation. 
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Godfrey TA-15 turbo-alternator. 


Sir George Godfrey and Partners, Ltd. 
Since World War 2 a considerable ex- 
pansion and general broadening of scope 
have taken place in the spheres of aircraft 
pneumatics and air-turbine-driven elec- 
trical generating equipment, During the 
past year a technical exchange agreement 
has been negotiated with the Stratos Divi- 
sion of the Fairchild Airplane and Engine 
Corporation. A licence has also been ac- 
quired from Svenska Rotor Maskiner, 
A. B., to manufacture the familiar S.R.M. 
compressor; the S.R.M. principle is, in 
fact, employed in cabin superchargers and 
Freon pumps now under development, 
one of which is the new T 175. One of 
the advantages of the rey/S.R.M. 
screw-type rotor system is that, as well as 
being of a positive-displacement nature, it 
also has a built-in pressure ratio. 

Two new products operating on the 
Roots principle are the PA-100 actuator 
and Type 5 supercharger. The latter, an 
experimental machine, has a pressure ratio 
of 1.2/1.5:1 and weighs only 8} Ib; it may 
be used as a pneumatic booster, air motor 
or supercharger. New valves include the 
CV-1, applied to ventilated-suit systems 
to maintain constant flow and pressure at 
the suit inlet; the CV-18, for complete air- 
conditioning systems; and the PRC-4, a 
pressure-ratio controller for cold-air units 
operated by a capsule and providing al- 
most instantaneous correction with com- 
plete freedom from hunting. Another new 
development is the ventilated-suit cooling 
package comprising a primary heat ex- 
changer, a brake-turbine cold-air unit, the 
exhaust from which cools a secondary heat 
exchanger, and a water separator. The 
cooling flows run in parallel, one oe md 
ventilating the suits ona the other 
the ventilating air. Pa me ment for = 
cooling systems ie the DP-5, 
develo from a special air pump, an 
the C-1 energized by an air turbine. 

A photograph shows the TA-15 turbo- 
alternator rated at 15 kVA. First referred 
to last year, the unit is now fully de- 
veloped, and a particularly interesting 
feature is the air/fuel heat exchanger which 
cools the alternator. Progress is also being 
made in the design, development and 
manufacture of miniature turbo-alterna- 
tors, alternator-control gear, radar-cooling 
units, ground-conditioning trolleys and 
equipment for cooling and handling mis- 
siles. 

Goodyear Tyre and Rubber Co., Ltd. 
The engineers at Wallasey have now per- 
fected an _ electro-mechanical anti-skid 
brake device, based on a previous all- 
electric unit. Mounted in each wheel it 
brake, which is already in production at 
Wallasey for the DC-7C, and is projected 


comprises an acceleration-sensitive switch, 
controlled by a flywheel and cam 
assembly, which governs a_ solenoid 
valve to relieve brake pressure at the point 
of incipient skid. The whole unit measures 
only 6}in by ljin diameter and is pro- 
tected by the “wheel from damage or 
weathering. The electric system provides 
for a panel “system-functioning” light, 
manual over-ride and for pairing of wheels 
and brakes. 

The photograph illustrates an entirely 
new disc brake, known as the Tri-Metallic 





Goodyear Tri-Metallic brake. 


for Viscount 800s and Vanguards. The 
moving discs are faced with a coating of 
special sintered iron and the fixed discs 
are of a steel which, being incompatible 
with the sintered coating, cannot fuse with 
it in service, The Tri-Metallic brake 
has other advantages: size-for-size it can 
accommodate more discs (these being only 
about 3/16in thick) and so can have a 
greatly increased friction area and torque 
capacity; and, as the assembly is all-metal, 
the whole mass provides the heat sink. 
H. M. Hobson, Ltd. Many types of 
powered flying control are now in produc- 
tion or under development for the majority 
of the latest British high-speed aircraft. 
The Type 251 control incorporates elec- 
trical (as distinct from mechanical) linkage 
between the cockpit and the powered sys- 
tem and parallel triplication is employed 
to guard against electrical failure. Advant- 
ages claimed are a saving in weight and an 
improvement in stiffness, performance 
and general handling. Furthermore, 
development can be completed without 
having to consider structural feed-back. 
The powered control Type 163 Mk 4 
(which actuates the tailplane of an all- 
weather fighter) embodies a_high- 
efficiency screw-jack powered by dupli- 
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cated hydraulic motors and supply sys- 
tems, either of which can effect proper 
operation. An accompanying photo- 
graph shows the Type 149 Mk 2 control 
which operates the rudder of a heavy 
bomber. Here again full duplication is 
provided and an integrated destabilizer 
actuator superimposes de-control func- 
tions on the pilot’s commands. Hobson 
also manufacture many types of autopilot- 
powered control and servo-actuator, to- 
gether with various feel-simulator units. 

Among the several types of fuel-control 
unit for which Hobson are responsible is 
the Type 268, which is a hybrid schedul- 
ing and speed-governing system. It in- 
corporates a gear-type starting pump; a 
main centrifugal pump with circulating 
impeller; flow and accelerator controls; 
and a speed governor. Another type of 
speed-governing unit is the Type 100, 
which controls the fuel supply to the turbo- 
jet fitted to a pilotless aircraft. Hobson 
also make many types of ramjet control 
unit, one of which, the Type 176, auto- 
matically controls the fuel supply in a 
pilotless ramjet vehicle according to the 
mass airflow passing through the engine: 
The profiled metering valve is positioned 
by a pressure-sensitive capsule and a regu- 
lating valve controls the pressure-drop 
across the metering orifice. 

The Hymatic Engineering Co., Ltd. 
One of the latest additions to the com- 
pany’s wide range of airborne electro- 
pneumatic valves is the MD.23. It is de- 
signed as a stop valve for pneumatic or 
gas systems and the control of air supplies 





ae 
4 aa 
Hymatic PS.81 reducing valve. 


to guided weapons. It is exceedingly 
flexible and can operate at working pres- 
sures between 100 and 4,000 —~ in; and, 
notwithstanding the latter value, the 
weight has been kept down to 1.8 Ib. It 
is rated at the low current drain of 0.16 
amp at 24 V. 

An accompanying photograph shows the 
PS.81 reducing valve which, for a weight 
of 2.35 lb, accepts a flow of 15 Ib/min at 
an inlet pressure of 12-15 Ib/sq in and 
delivers an output giving 8+0.1 Ib/sq in. 
Other new products include the PS.64/1 
reducing valve, which takes 3,000 Ib/sq in 


Hobson Type 149 Mk 2 powered flying control. 
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and delivers at a pressure of 10+3in of 
water up to a free-atmosphere flow of 
90 cu ft/min, and the SV.17/1 stop valve 
in which an electrically-fired fuse destroys 
the support for a disc of light-alloy foil 
which thereupon bursts under stored gas 
pressure 

Integral, Ltd. An accompanying photo- 
graph of the hydraulic motor/pump unit 
Type 215 Mk 2 reveals the motor (input, 
3.1 gal/min at 1,500 Ib/sq in) and, at the 
other end of the same 6,000 r.p.m. shaft, 
the pump delivering 1 gal/min at 3,600 
Ib/sq in. The unit provides emergency 
hydraulics; the pressure-feed to the motor 
is obtained from the powered flying-con- 
trol system supply and the pump is fed 
from an emergency reservoir. The output 


of the pump is varied inversely with its 





Integral Type 215 Mk 2 unit. 


delivery pressure by throttling the feed to 
the motor until the unit finally comes to 
rest at maximum line pressure. The unit 
also has applications as a pressure-intensi- 
fier. Another new coed pump unit is the 
Type 213 Mk 1, driven by a 24-V D.C. 
motor and providing 6.6 to 7.5 gal/min at 
5,000 r.p.m. This unit replaces a gear-type 
pump—weighing almost four times as 
much—in the Westland Whirlwind, where 
it supplies low-pressure fluid to the trans- 
mission system in the rotor drive. 

Two new hydraulic pumps are Types 
167 and 230. The latter is one of the first 
British variable-stroke units, with a servo- 
controlled hinged swash-plate drive, an 
initial gear stage and inbuilt relief, suit- 
able for operation at up to 10,000 r.p.m 
At 8,000 r.p.m. it can deliver 20 gal/min 
at 4,000 Ib/sq in and the weight is 24 Ib. 
An even larger pump is the Type 
65W.1001, designed by the New York Air 
Brake Co.; it is a fixed-swash-plate unit 
delivering up to 26 gal/min. 

Work is also going ahead on several 
other types of hydraulic mechanism, and 
on the complete Faure-Herman electronic 
fuel flowmeter system. 

Kelvin and Hughes, Ltd. Owing to the 
need to conserve panel space the well- 
known indicating accelerometer, standard- 
ized on R.A.P. fighters, has been miniatur- 
ized. As on the larger instrument, 
magnetic damping is effected by a copper- 
alloy drum rotating within an air gap 
between a permanent magnet and keeper. 
Another miniaturized instrument is a turn- 
and-slip indicator which now fits a 2}in 
case. 

In order to provide a single unit per- 
forming the function of two separate 
switches, a range of double-ratio Mach 
switches is now available. A typical appli- 
cation is the automatic operation of speed 
brakes, in which the two sets of switch 
contacts are arranged to extend the sur- 
faces at one Mach number and shut them 
at another, thereby obviating the danger 





Kelvin Hughes altimeter. 


of hunting. Versions can also be provided 
operating at either a given airspeed or a 
given Mach number, whichever is the 
lower in terms of i.a.s. 

K.L.G. Sparking Plugs, Ltd. In the 
field of harness equipment a new develop- 
ment is a special low- tension system for a 
Bristol engine. This harness, which con- 
tains the wiring for all the low-tension 
engine services, is fabricated from stain- 
less-steel tube and is arranged in handed 
port and starboard sections. The range of 
sparking plugs and ignition plugs for all 
kinds of powerplant increases in scope 
week-by-week, and one of the new lines 
of dgvelegmen: is a radical departure from 
conventional elbow insulation techniques. 
The new elbow is lined with a thin wall of 
ceramic material bonded over the interior 
surfaces. The technique permits a lower 
overall height and a neater assembly of 
the high-energy igniter, to which it may 
be permanently attached. 

Lockheed Hydraulic Brake Co., Ltd. 
Work is now concentrated on hydraulic 
equipment— including complete systems 






intended to achieve very long life and a 
lengthy overhaul period with high 
reliability. This equipment is specified for 
such aircraft as the Viscount, Comet 4, 
Caravelle, Universal Freighter, Vanguard, 
Herald, Accountant and Twin Pioneer. 
During the past 12 years considerable ex- 
perience has been gained with the Servo- 
dyne type of powered filying-control sys- 
tem and an accompan ying illustration 
depicts the tandem-built odyne which 
provides {. lly —— power for the 
flying controls of the Caravelle. 


Joseph Lucas (G.T.E.), Ltd. One of 
the world’s largest and most important 
manufacturers of aircraft fuel-system and 
combustion equipment, Lucas are keeping 
ahead of a rapidly developing and com- 
petitive business. Fuel pumps of the 

lunger type are available in capacities 
trom 438 to 2,600 gal/hr at a maximum 
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delivery pressure of 2,000 lb/sq in; the 
small units are rated at 4,000 r.p.m. and 
the larger pumps at 3,000 r.p.m. A variety 
of booster pumps are also in production 
driven by both air turbines and electric 
motors. 

Electrically-driven booster pumps have 
not yet been exhibited. There are three 
basic types each comprising a rae they oe age 
single-stage centrifugal ven by 
a submersible motor. pm A motors 
of various A.C. and D.C. voltages, and a 





Lucas ramjet Mach control. 


choice of side or bottom tank mounting, 
makes possible a very varied range of 
units delivering from 800 to 2,000 0 gal/he 
oe speed of 5,500 r.p.m. A larger 

ype of booster pump is driven at 12,000 
04 .m. by a on compressor- 
bleed air, and provides a flow of no less 
than 6,500 gal/hr. In general, Lucas 


Lockheed tandem Servodyne control for Caravelle, 


providing full duplication. 





pumps are designed to operate at fuel 
temperatures from —45 to +50 deg C at 
altitudes to 60,000ft, the tanks being 
press at 34 ib/sq in. At least one 
type of turbo-pump has successfully passed 
a 500-hr type test. 

The company have recently assembled 
a display consisting of the actual fuel sys- 
tem taken from a Dart turboprop from a 
B.E.A. Viscount. The components have 
successfully completed 1,600 hours’ con- 
tinuous operation and are scheduled for 
another 500 hr before major overhaul. 

A new departure is the development of 
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hydraulic equipment, in the form of a 
D-size hydraulic pump (evolved from the 
well-known fuel pump) which can be 
coupled to a Lucas hydraulic motor and 
3-kW generator. Using D.T.D.585, the 
D-size hydraulic pump can deliver 18 
oo at 3,000 Ib)sq in, for a weight of 

4 lb. The range x h ydraulic motors 
cae at up to 2,500 Ib/sq in at from 
3,000 to 8,000 r.p.m. r a 
to 1,000 gal/hr per r.p.m. 
Eventual pressures of 5,000 Ib/sq in are 
envisaged. 

Other lines of development include the 
inert gas generator system for purging fuel 
tanks, an assortment of space heaters up 
to 4 therm/hr, and all types of combus- 
tion chambers and heat exchangers. 
Although nothing can be said of their 
applications, units which feature in ram- 
jet systems include a Pintle burner and a 
Mach-number control. The latter unit is 
illustrated on the previous page. 

Marston Excelsior, Ltd. A subsidiary 
of I.C.L., this company have now produced 
a new and improved flexible tank to 
supplement the weli-known “Flexelite” 
range. Known by the name “Marlite” the 
new tanks are stated to be “considerably 
lighter than any tank of British manufac- 
ture hitherto available to the aircraft in- 
dustry.” The weight is 1.4 oz/sq ft and 
the material is m more resistant to cuts 
and abrasions and is fully ozone-resistant. 


lastics 
tips, ae igi onl and aoe tanks. Light- 
alloy tanks are also made, principally for 
Sabres. 

D. Napier and Son, Ltd. The “Spra 
mat” de-icing system is now wi 7 
employed on several production aircraft. 
a consists of sprayed-on electric elements 

bedded in insulation compound, and 
on readily be applied to the most complex 


surface profiles. 
A considerable quantity of “Spraymat” 
is used on the Britannia, and a pi h 


shows the method of de-icing the of 
this aircraft. Of the total of 140 sq ft applied 
to the empennage the fin accounts for 32.5, 
which receives electric heating at the rate 
of seven to 13 watts per square inch on a 
cyclic basis (the load for the whole tail is 
20.4 kW). Kumanal sprayed elements are 
used, em in Type 2 insulation, the 
latter being cured at reduced temperature 
tc make the assembly suitable for attach- 
ment to Redux- structures. 

Current Spraymat developments are 
aimed at evolving the best possible forms 
of protection capable of resisting extremes 
of temperature, rain and other types of ero- 
sion, and fatigue. 

Normalair, Ltd. During the past 
— months several new activities have 
-_ come to occupy major positions. 

One of these is Freon cooling of cabin air, 
a method long used in the U.S.A. 
Normalair are one of the first firms to 
bring the system to Europe and are offer- 


Napier Spraymat on Britannia fin. 


ing a 12-ton range of equipment including 
a compressor w can be driven either 
electrically or by a bleed-air turbine. The 
company are also advancing on a broad 
front in the evolution of oxygen systems, 
and have developed a new lightweight 
—— set for civil aircraft and a system 

sed on the original Bendix liquid- 
oxygen converter. 

Another new development is a system 
for the automatic control of air supply, 
temperature, pressure and humidity in 
circuits serving air-ventilated suits. Asso- 
ciated with this equipment is the latest 
form of demand regulator for use with 
pressure garments, fed from a liquid- 
oxygen converter. Other new components 
include a water extractor, which retains 
the water condensed by a cooling turbine, 
and the venturi humidifier supplied for 





Normalair 70 Ib bootstrap turbine. 


Britannias and Heralds and specified for 
later Comets. 

A photograph depicts one of the largest 
of the Normalair cooling turbines. The 
10, 18 and 25 lb units are air-turbine- 
driven fans; the 50 lb unit embodies a 
turbine-driven compressor which acts as a 
jet pump to induce a greater flow through 
the upstream heat exchanger, and the 55 
and 70 lb units can operate on the familiar 
bootstrap principle. Owing to their very 
high rotational speed these assemblies are 
of an exceptionally low weight for their 
output. 

The Palmer Tyre, Ltd. This company 
are in a strong position in the supply of 
complete wheel and brake assemblies for 
various types of smaller aircraft and heli- 

ers, Among the latter, Palmer are 
responsible for complete assemblies for 
the Bristol 192 series of twin-rotor 
machines. There are also two new designs 
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of wheel and brake units for fixed-wing 
“One of th inally designed 
ese was ori 
for the Jet Provost T.2. a= is of 
the disc type, with two diametrically 
opposed pistons which leave the greater 
part of the disc exposed to ensure rapid 
cooling—very necessary during most train- 
ing operations. Other features of the 
system are a pressurized reservoir, parking 
control and thermal-overload compen- 
sators which maintain parking pressure 
and also relieve the brake lines at a pres- 
sure below that at which skidding might 
occur. In the Jet Provost the system is 
arranged for dual control. 

The other new assembly is suitable for 
use on light aircraft up to a weight of some 
3,750 lb. It also incorporates a disc brake, 
but in this case an annular piston is used; 
it is designed to offer private owners an 
effective and relatively inexpensive brak- 
ing system meeting requirements. 

Work is also going ahead on various 
pneumatic and hydraulic control units and 
reducing valves, the Palmer X-Ray Ins 
tion Service and the widely used “Silvo- 
flex” hosing. Of the latter the Silvofiex 
Type 200 high-pressure hose is worthy of 
note, used for fuel, oil, hydraulic and other 
fluids over wide ranges of pressure and 
temperature, and with special maximum- 
flow, vibration-resistant end-fittings. This 
hosing is now used in many high-perform- 
ance aircraft and missiles. 

The Plessey Co., Ltd. One of the 
principal new developments this year is 
the company’s first ram-air turbine, 


come for maintaining essential services 
llowing engine or com 
Known as the TRA 150/2, the turbine 
incorporates an in-built speed control 
which limits the rotor speed and allows 
megan 4 operation under all condi- 
A sonic speed at sea — Asa 
how unit, incorporating 
pump, the output is 34 hydraulic horse- 
power at any speed over 150 kt i.a.s. Units 
of this type weigh approximately 18 Ib 
and are due to be installed as s' 
equipment in several new aircraft. Various 
types of installation have been prepared; 
in some of these the unit can be swung 
out into the airstream by automatic or 
manual means, while in others the equi 
ment is housed permanently within the 
airframe, the air being taken in 
suitable ducting. Alternatively the turbine 
can be readily adapted to drive an alterna- 
tor or D.C. generator. 

A new design of high-temperature plug 
and socket has been cleared for use at 
temperatures up to 400 deg C. The 
assembly is fully pressurized and an 
unusual technique employed in the con- 
struction of this component is the brazing 


Plessey inertia flasher unit. 
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of the inserts directly into the ceramic 
insulation. The company are also in pro- 
duction with flasher units (picture on p. 
401) controlling aircraft navigation lights, 
employing inertia timing. These are now 
effective under operational conditions up 
to 60,000ft and between temperature limits 
of from —65 to +75 deg C under accelera- 
tion loadings of up to 11 g in any direction. 

Power Auxiliaries, Ltd., a company of 
the Plessey Group, are now in receipt of 
large contracts for the new Plessifliex fire- 
resisting, seamless, flexible hose. Manu- 
factured in stainless steel, bronze, brass and 
Monel, Plessifiex operates efficiently under 
extremes of temperature, flow pulsation 
and constant pressure and vibration. It 
is available over a range of internal 
diameter from in to 2in. 

The Pulsometer Engineering Co., Ltd. 
Virtually all types of tank-mounted booster 
fuel pumps are now being manufactured, 
and particular emphasis is being placed 
on double-ended and air-turbine-driven 
assemblies. One of the latter is rated at 


some 60 h.p., but details are restricted; 
driven pumps are the 
(3,500 gal/hr) and 2,500 


other turbine 
PAT.3500 Mk 1 





(2,500 gal/hr), 
mounting. A particularly interestin 
velopment is the Type PHD. 4500 
double-ended pump rated at no less _ 
4,500 gal/hr and driven by a 1,350 Ib/sq in 
hydraulic motor. 

A demonstration rig has been made 
showing a PDC.2400 DE pump mounted 
on the bottom of a rotating tank. The rig 
can operate inverted at the rated output 
of 2,400 gal/hr, the drive being from a 
26-V D.C. motor. Other models of pump 
are rated at from 50 to 2,760 gal/hr, and 
one unit, Type PAC.1209, is driven by a 
200-V, 400 c.p.s. three-phase, squirrel-cage 
motor. 

Rotax, Ltd. During the past twelve 
months the company have continued 
intensive development of turbo-alterna- 
tors to supply constant-frequency A.C. 
power. As a result they can offer integral 
sets rated at 15 and 30 kVA, and the 
design of a 60 kVA unit is now complete. 
Also available is an air-turbine drive, 
including gearbox, which is suitable for 
use with an already widely used 30-kVA, 
400 c.p.s., 8,000 r.p.m. alternator. Other 
work is going ahead upon voltage- and 
frequehcy-control systems, rotection 
units and control switch-gear for use in 
complete constant-frequency systems. 

In conjunction with the above, dep 4 
ment is proceeding upon all forms of hi 


both designed for bottom 
- 


efficiency, fixed- Ca green | A.C. motors 
and actuators. Two such items are the 
CA.1201 motor and CA.1101 rotary 
actuator. The former is rated at 1 h.p. 
at 2,520 r.p.m., or at ‘= of 6 h.p. for 
14 min; it has been igned for such 
applications as power-operated flying con- 
trols and will operate satisfactorily at up 
to 60,000ft. The CA.1101 comprises two 
reversible motors driving a ifferential 
gearbox coupled to twin output drives 
turning at 324 r.p.m. with a rated torque 
of 150 lb-ft. The total weight is 100 Ib. 

New additions to the D.C. machinery 
include the 5.4-h.p. C.10101 weighing 
31 Ib, and the 15-h.p. EXP.5024 weighing 
57 lb. New light-weight, high-speed 
generators rated at 3.5 kW have been 
developed for use in 28-V D.C. systems. 
Cooled by ram air and capable of opera- 
tion at 50,000ft, these generators are con- 
tinuously rated at any load up to 120 amp 


over a speed range from 8,750 to 13,100 
r e subject of an accompanying 
iifestration is a new rotary transformer 


which steps down 112-V current to 28 V; 
when used in conjunction with a starter 
panel and voltage regulator, the con- 
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(Left) Pulsometer 
PAT. 3500 pump. 


(Right) Rotax 3 kW, 
28-V rotary trans- 
former. 


tinuous output can be 3 kW for an input 
current of 38.5 amp. The weight is 49 Ib. 
Other new electrical equipment includes 
the S.3302 inverter which delivers 250 VA 
of 115-V, Py ty 400 c.p.s. current 
from a supply of 28-V D.C., and two new 
types of three-phase current-balance unit 
which put any suppl 
should the current 
limit. 

Parallel to the introduction of fuel/air 
starting systems in 1954, Rotax also intro- 
duced the CT.0801 light-weight, low-cost, 
pneumatic starter. These units are already 
installed on Orpheus turbojets and the 
company have now developed new 
systems for multi-engined aircraft. One 
system for twin-engined machines em- 
ploys a combination of fuel/air and 
pneumatic starters, thus improving the 
overall power/weight ratio. The first 
engine is started by the fuel/air unit and 
its compressor is then bled to energize the 

eumatic starter on the second engine. 

¢ utility and weight-saving of such an 
arrangement are self-evident. 

Rotol, Ltd. One of the major produc- 
tion items in the field of airscrews is the 
four-blade, 10ft-diameter unit used on the 
later of long-fuselage Viscount trans- 
port aircraft. Operation is hydraulic, with 
three oil lines and a fixed cylinder; the 
blades operate from the starting pitch of 


line on open-circuit 
all below a specified 
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0 deg to the feathering angle of 84 deg. 
Each blade is of the square-tip, high- 
activity type and is provided with elec- 
trically-heated qlemenes rebated in the 
leading edge. Additional de-icing elements 
are built into the nose of the spinner. 

For some years Rotol have been pro- 
ducing air-turbine motors running on 
compressor bleed air. These motors have 
been built in several forms, both with 
direct drive and attached to a gearbox. 
Applications will also shortly be an- 
nounced for the company’s ram-air 
turbine, which is unusual in having vari- 
able-pitch blades automatically governed 
to prevent overspeeding. The turbine has 
a single stage of ten blades and is directly 
coupled to an emergency hydraulic pump 
for energizing the power-control system 
in the event of engine failure. The 
diameter of the unit is 12in and the weight 
18 Ib. 

Fuel-flow proportioners are now avail- 
able with a powered drive, enabling them 
to impart a not inconsiderable pressure 
rise as the fuel passes through the cells. 
Rotol continue to be the principal sup- 
plier of accessory gearboxes, and one 
recent box—for an aircraft powered by 
twin Sapphire turbojets—has_ recently 
been completely sectioned. One of the 


of 





major loads transmitted by this box takes 
the form of a pair of large generators and, 
through a system of free-wheel drives, 
power is transmitted from whichever 
engine happens to be turning the faster. 


Saunders Valve Co., Ltd. With the 
principle of dia hragm-sealing now gener- 
ally accepted, the latest production valves 
embody detail refinements. New models 
are now in production. 

A photograph depicts a new high-pres- 
sure axial- valve. It has been designed 


Saunders h-p. axial- 
flow valve. 
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to handle fuels, oils, nitrogen or air at 
working pressures up to 4,000 Ib/sq in 
(proof loading, 9,000 Ib/sq in); it is avail- 
able with manual or electric operation for 
the 180-deg control movement (maximum 
torque, 301 Ib-in) and is made in sizes 
from jin to jin, the }in size weighing 
1.85 Ib. Other new products are a high- 
— spherical plug valve (for 2,000 

b/sq in working pressure, weighing 0.99 Ib 
in 4in bore size) and a hot-air non-return 
valve, one version of which has aluminium- 
alloy end connections and stainless-steel 
internal components, and can operate at 
300 deg C at 120 Ib/sq in, and a second 
all-stainless version designed for 500 deg 
C at 200 Ib/sq in. 

Self-Priming Pump and Engineering 
Co., Ltd. One of the new accessories 
illustrated in these pages is an example 
from the range of S.P.E. air-turbine-driven 
fuel-booster pumps. Such pumps are now 
firmly established in the latest types of 
aircraft and, compared with electrically 
driven units, are relatively light and com- 
pact. One of the largest of these units is 
rated at 3,500 gal/hr at 11 Ib/sq in, having 





S.P.E. turbo fuel-booster pump. 


a two-stage impeller and a two-stage 
turbine. 

Other standard submerged booster 
pumps are the Types 803 and 1203 (24 
volts) and 806 and 1206 (112 volts). The 
803 and 806 are each rated at 800 gal/hr 
on kerosine, at 11 Ib/sq in, for a current 
consumption of 12 and 2.5 amp, respec- 
tively. Both pumps weigh 15.5 lb. The 
larger units deliver up to 1,200 gal/hr at 
the same pressure, consuming 15 and 3.25 
amp, respectively, and weighing 16.25 Ib. 
All the electrically driven pumps are pro- 
vided with radio suppression. 

Serck Radiators, Ltd. A comprehen- 
sive range of aircraft heat-exchanger equip- 
ment is now in production. One o' 
major lines of development concerns light- 
alloy oil coolers for advanced turbojets, 
cooled by high-pressure fuel. Fuel at 
lower pressures is also employed in light- 
alloy coolers associated with the bearing- 
oil systems for helicopter rotor heads. 

Radial-flow oil coolers are in produc- 
tion in sizes from Sin to 14in diameter for 
engine, reduction gear and other oil cir- 
cuits on turboprops and piston engines. 
The range of radial-flow oil coolers also 
includes units for helicopter applications, 
fitted with dutdinie-ammnd shutters 
to regulate the air flow. Serck also manu- 
facture matrices for fuel-filter de-icing. 

Short Bros. and Harland, Ltd. The 
company’s Precision Engineering division 
have now reached an adv: stage in 
the development of advanced aircraft con- 
trol systems—which possibly has a bear- 
ing on the forthcoming P.D.11 experi- 
mental aircraft. A new demonstration rig 
comprises a hydraulic power control 
coupled to the Short analogue computor 
and a servo-controlled two-axis rocking 
table. The input (pilot stick movement) 
for the elevator is fed into the control 
system and the resulting surface move- 


ment is passed to the computor which 
solves the aerodynamic equations and 
moves the rocking table by the appro- 
priate amount. 

Much work is also going into the prepar- 
ation of advanced types of hydraulic- 
system component, designed “to give 
maximum reliability and rformance, 
together with long seal life, yet have 
minimum bulk and weight.” Intended 
for use in 4,000 Ib/sq in systems, the units 
have been impulse-tested to ensure 
adequate fatigue life; elimination of stress 
concentrations has been a major aim. 
Other new developments are Durestos 
drop-tanks—made in collaboration with 
Bristol—and a parachute release unit 
incorporating a balanced operating 
mechanism which eliminates tendency to 
release under sudden shock-ioads. 

Simmonds Aerocessories, Ltd. Con- 
tinuous development over many years has 
given the company the ability to offer 
equipment capable of measuring, con- 
trolling, analyzing and purifying the con- 
tents of aircraft fuel systems. The well- 
known Pacitor fuel gauge is now fully 
developed and the latest types of flow- 
meter give a mass reading and are thus 
unaffected by changes in fuel density. 

New designs have also been prepared for 
specific-gravity meters, water-in-fuel 
detectors, tank-level controllers, fuel filters 
and field test equipment. A working rig 
has been prepared to demonstrate the 
Fram fuel filter/water separators and 
various other fuel-system items. Sim- 
monds are, of course, also the manu- 
facturers of Nyloc Stiffnuts and Spire 
Speed Nuts, screws and clips. 

Smiths Aircraft Instruments, Ltd. The 
revolutionary Smiths Flight System, 
which we have lately described in detail, is 
“the most advanced example of integrated 
systems engineering et made available 
to civil operators.” It integrates a total 
of 17 conventional instrument functions 
into a single system with eight panel- 
mounted instruments. Another exceed- 
ingly advanced product is the SEP. 2 
autopilot which has become standardized 
on most of the latest British transport 
aircraft. 





Smiths Flight System beam compass. 


New engine instruments include a 
torquemeter pressure indicator using the 
Asynn system. Now in production is the 
new jet-pipe-temperature indicator avail- 
able in various forms with a scale extend- 
ing over 250 degrees of arc. Smiths are 
also responsible for an entirely new range 
of pressure-warning switches for super- 
sonic aircraft in which ambient tempera- 
tures may well reach ond deg C. Some of 
these switches have been designed with 
banjo fixings should it not be convenient 
to provide a suitable flange. 

The Sperry Gyroscope Co., Ltd. A 
completely new instrument this year is 
the H.L.9 electric gyro-horizon. ‘This 
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instrument is operated off a direct-current 
system and is intended for use either as 
a primary flight instrument in aircraft not 
provided with an A.C. supply, or as a con- 
tinuously-operating stand-by to provide a 
safeguard against failure of either the 
A.C. supply or of the primary flight instru- 
ments for any other reason. Production 
and development continue on a wide 
range of other gyro-horizons, gyro-mag- 
netic compasses and Zero Reader flight 
directors. 

One of several new designs of auto- 
pilot is the A.L.30, which has not yet 
been publicly described. The company 
are also well advanced in the develop- 
ment of the Integrated Control System 
for high-performance aircraft and a 
working rig has been built to demonstrate 
the characteristics of representative units 
of this system. The range of synchros and 
servo components is steadily being im- 
proved and new models are now under 
current development in the range of 
size 11 and 15 synchro units. Sperry are 
also already in production with a number 
of patterns of hydraulic pump and motor 
under licence from Vickers, Inc., of 
Detroit and several of these designs are 
now becoming available for application 
to British aircraft. 





Tecalemit flexible waveguide. 


Tecalemit, Ltd. Extensions have been 
made to the Titeflex range of ignition 
harness and screening conduit flex, and 
there are several new examples of filters 
and elements for all airborne fluids. A 


photograph shows a new departure: 
Gabriel Manufacturing Co., Ltd., of 
Torquay, an associate, are producing 


flexible and twistable waveguides which 
now include units for 10 cm systems. 
Teddington Aijircraft Controls, Ltd. 
A wide range of butterfly and barrel- 
type hot-gas valves is now available, with 
electric, pneumatic or manual operation. 
One model, Type FOZ, is a rot (barrel) 
carbon valve, offering unrestricted passage 
when fully open (bore sizes }in to l4in). 
The FOZ units may have bodies of 
either light alloy or Ni-resist cast iron, 


Teddington FOZ carbon plug valve. 
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and one particular type—for hot-air wind- 
screen de-icing—is moved by a manual 
lever, the initial opening movement of 
which actuates a snap-action switch con- 
trolling a fam. Another valve family is the 
FMP butterfly, available in light alloy or 
Ni-resist in sizes up to 54in bore. The 
valve plates are sealed by split, square- 
section stainless-steel rings and the valve 
seat is spherical 

The most recent pressure-operated 
switch is the FPH/A/1, for high-pres- 
sure hydraulic systems. It will operate at 
any pre-set pressure between 2,000 and 
3,000 Ib/sq in (overload 3,500 Ib/sq in) on 
a differential of 150 to 200 Ib/sq in. 
Teddington also licence-produce pressure- 
transducers, accelerometers and potentio- 
meters developed in California by G. M. 
Giannini, Inc., and also “Vernatherm” 
thermostatic power elements, which 
utilize the expansion of a solid housed in 
a slightly larger charge chamber to pro- 
vide a linear temperature/movement 
characteristic. Other new products em- 
brace such diverse fields as pneumatic 
pressure regulators and temperature con- 
trollers, rotating navigation lights and 
flashing units for warning systems, time 
switches for all purposes, miniature elec- 
tronic amplifiers, tank-pressurization 
equipment and electric actuators. 

Tiltman Langley, Ltd. Manufacture 
is in hand of prototype units incorporat- 
ing the Hayes variable-ratio drive, suitable 
for connection to alternators in paralleled 
systems. It employs the familiar toroid 
disc and roller friction principle; one of 
the standard units is associated with a 
30-kVA alternator and maintains an out- 
put speed of 8,000 r.p.m. over an input 
range from 3,000 to 10,000 r.p.m. 

Another activity is the development of 
a remote-operated selector gear. Part of 
a larger device produced by the com- 
pany in quantity, the gear uses solenoid- 
operated clutches and can be used for 
precise and repetitive operation over wide 
ranges of temperature. 

Triplex Safety Glass Co., Ltd. Pro- 
duction is now in full swing on gold-film, 
electrically-heated panels for various pur- 


poses. As previously described, the outer 
panel bears a deposition of gold approxi- 
mately 0.0000002in thick which carries the 
current without impairing vision. The 
company have made an effective demon- 
stration rig in which a complete Comet 
windscreen panel, the inner portion of 
which is glazed with gold-film glass, has 
been built into a commercial refrigerator. 
Ice is allowed to form and is then dis- 
posed of by switching on the heated panel. 
Triplex are also in production with bullet-, 
bird- and  pressure-proof, optically- 
polished, double-curvature panels for 
advanced types of aircraft. Display 
exhibits have been prepared showing 
bullet-proof glass after being struck by 
cannon shells. 

Vokes, Ltd. Im accordance with the 
current programme of high-efficiency 
filter development, the company are now 
supplying filters capable of arresting 
extremely small particles, in addition to 
standard ranges suitable for engines, 
cabin air-conditioning systems and hot or 
cold air supplies. 

Several types of filter are now in pro- 
duction for use in hydraulic systems, 
operating at both high and low pressure, 
and other products include silencers for 
cabin-air superchargers (such as are stan- 


dardized on the Viscount) and such 
unusual items as “breathing els” com- 
posed of numbers of s disc filters 


which are used on the fuselage of the 
Auster Agricola agricultural aircraft. 

Waymouth Gauges and Instruments, 
Ltd. The highly accurate and reliable 
compensated fuel-contents system is now 
being extended by the Type 2 and Type 3 
systems. Both are self-compensating and 
correct for any variation in the properties 
of a given range of fuels. Furthermore, 
the indications are that appreciable weight 
savings can be expected in comparison 
with the Type 1 system. 

The Type 2 system uses a supply at 
115-V at 400 c.p.s., whereas the Type 3 
will function at 28-V D.C. In Both 
instances the systems provide D.C. output 
which can operate two or more indica- 
tors from each amplifier, thus providing 
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a straightforward method of operating 
current-sensitive devices for fuel manage- 
ment. Both the new systems are still in 
the development stage. 

Western Manufacturing (Reading), Ltd. 
This company, based on the airfield at 
Woodley, have evolved a “Universal” 
range of electric actuators, with which 
great flexibility has been achieved. For 
each size of motor there are a number of 
externally identical gearboxes so that cus- 
tomers have a choice of moving a heavy 
load slowly or a light load more rapidly. 
Furthermore, different piston assemblies 
can be provided so that users requiring 
only a short stroke are not penalized by 
wasted length. With two such piston 
assemblies any stroke can be obtained from 
0 to 3 in; alternatively a rotary output can 





Western Manufacturing Type EROJ actuator. 


be obtained, adjusted to different rota- 
tional limits. Thus, with a minimum 
number of basic component parts, loads 
can be varied from 0 to 900 Ib and operat- 
ing time (full-stroke) between four and 16 
sec. Other types of actuator are rated up 
to maximum working loads of 6,000 Ib. 
The company also manufacture a great 
variety of small electric motors and several 
patterns of switch, including multi-position 
rotary switches and units in which, by 
operating a push-button, an emergency 
high-speed movement can be obtained. 


HIGH-PRESSURE DEVELOPMENT —IN TWO SENSES 


The photograph on the left, below, was taken recently in the test establishment of the Dunlop Rubber Co., Ltd., at Fort Dunlop. It show 
aircraft tyre being run on the “double camber” test machine. The right-hand picture depicts 2 new aircraft aemaiaieter ek wiieh is likely 


to be produced in quantity for British armed services. 


' d Powered by a Blackburn-Turboméca Polouste, it delivers a considerable flow of 
compressed air through flexible piping, to serve pneumatic starters which will be used on future types of gas turbine. 
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This 20 gallon per minute pump 
has been developed and proved 
— and is in current use 


DO wimnseynai ’ ! on wie 








This compact, efficient, light and 
above all dependable VICKERS 
VARIABLE DISPLACEMENT 
PUMP has been proved and is a 
: development of a similar pump 
: in regular daily year-round service 
in many types of aircraft. It is 
scheduled for production in the 
United Kingdom by Sperry. 
It brings to British Designers and 
Manufacturers a pump of 
outstanding power/weight ratio, 
infinitely variable delivery within its 
range up to 20 gallons per minute, 
effecting changes in delivery simply 
and smoothly at all stages. 
If you have a design problem calling 
for a compact yet high-capacity 
hydraulic pump of proved 
performance, this is the answer. 











ICKERS$ Type No. Pv391s 
PRESSURE: Up to 4,000 Ib. per sq. in. 
ee ee ras - VOLUMETRIC EFFICIENCY: 96%, 
OVERALL EFFICIENCY: 92%, 
WEIGHT: 20 lb. 

APPROXIMATE 


ICKE R¢ CLEARANCE DIMENSIONS: 9” x 9" x 7° 


AIRCRAFT HYDRAULIC PUMPS & MOTORS 




















Manufactured by SPERRY GYROSCOPE COMPANY LIMITED 
under licence from their associate company, Vickers Incorporated of Detroit 


SPERRY GYROSCOPE COMPANY LIMITED * GREAT WEST ROAD , BRENTFORD MIDDLESEX - TELEPHONE EALING 677/ 
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Photograph reproduced by kind permission of “Flight” 


This impressive aerial photograph 
shows the general layout of the 


TRANSONIC WIND TUNNEL BUILDINGS at Bedford 


constructed for the 


AIRCRAFT RESEARCH ASSOCIATION by 


I) 6) 8! ¢ | AS Architects: Ley, Colbeck & Partners 


ROBERT M. DOUGLAS (CONTRACTORS) LTD. 
395 George Road, Birmingham 23 


Also at London, Swansea, Liverpool and Darlington 


CIVIL ENGINEERING - BUILDING - SITE INVESTIGATION - EXCAVATIONS 
FOUNDATIONS * REINFORCED AND PRE-STRESSED CONCRETE - FACTORIES 
ROADS * BRIDGES - PILING - SEWERAGE - RAILWAYS - WATERWAYS * TUNNELS 
CONCRETE TESTING AND MIX DESIGN - SOIL MECHANICS 











THE ANCILLARY INDUSTRY 


A Ready-reference Directory to Products and Firms 


A.GS. PARTS 
Abbey Panel and Shee Metal Co., 
Led., The 

Accles and Pollock, Ltd. 


Aero Maintenance uipment, Ltd 
Aerocontacts (Sales), Ltd. 
tical and Manufac- 
turing Co., 


Aircraft Materials, Ltd. 

Attewell and Sons, Ltd. 

Aviation Developments, Led. 
Aviation Traders, Ltd. 

Baxters (Bolts, Screws and Rivets), 


td. 

Boorn and Co., Ltd., Thomas 
Brown Brothers (Aircraft), Led. 
Clapham Park Motors, Ltd. 
Curd Components, Ltd. 
Eagle Aircraft Services, Ltd. 

i Products, Ltd. 
Field Aircraft Services, Ltd 
Guest, ~— and Newlefoids (Mid- 

lands), L’ 

Headland, ii, Thos. P. 
Helliwells, 
Heston Aineraft Co., Ltd., The 
Hickman, Ltd 
High Pressure ‘Components, Ltd. 


Kautex, Ltd. 
K. Aircraft Corporation 
M.H.H. Engi i 


Co., Ltd. 


Newton and Co., 1 ry 
Rawiplug Co., The 
— Tube = ‘Lid. 

s Razor, Ltd. 
Ross, Courtney and Co., Ltd. 
Ross, Ltd., S. Grahame 
Rubery, Owen and Co., Ltd. 
Simmonds Aecrocessories, Ltd. 
Standard Insulator Co., Ltd., The 
Stone and Co. (Deptford), Led. J. 
Talbot Stead Tube Co., 
Y.S.C., Ltd., The 


ABRASIVES 
Van Moppes 
Tools), Pid. 
ACCUMULATORS, HYDRAULIC 


Aero Maintenance ent, Ltd. 
British Messier, 
Clapham Park Motors, Ltd 


Pressure 
Lockheed Hydraulic Brake ‘Co. Led. 
(Gas Turbine Equipment), 


bat ay +L e (Reading), 


ACCESS EQUIPMENT.—see 
Stagings, etc. 
ACTUATORS 


oe Thomson-Houston Co., Ltd., 


Brown, Ltd., G. 
Dunlop Rubber Co., Ltd. (Aviation 


Division 
Eagle Alreeaft Services, Ltd. 





ay Aero Electrical Services, 
d 


General Electric Co., Ltd., The 

Graseby Instruments, Ltd 

Lockheed Hydraulic Brake Co., Ltd 

M. L. Aviation Co., Ltd 

Miles, Ltd., F. G. 

Newton and Co., H. T. 

Palmer Tyre, Ltd., The 

Plessey Co., Ltd., The 

Rotax, Ltd. 

a tg Aeronautical Supply Co., 
td. 

Test Equipment, Ltd. 

Vernons Industries, Ltd. . 

Western Manufacturing (Reading), 


Ltd. 
— ~ lee 
f= Research, 
B. Chemical Co. , Led. 
Bakelite, Lt Ltd. 


a Led., John 

Fireproof Tanks, Ltd. 

Goodyear Tyre and Rubber Co. 
(Great Britain), Ltd., The 

Hellermann, Ltd. 

Imperial Chemical Industries, Ltd. 

Kautex, Ltd. 

Peradin yA ty my Ltd. 


Titanine, Ltd. 


AERIALS (AIRCRAFT RADIO, 
ETC.) AND — 

por. Pollock, L: 
Aerocontacts (Sales), ‘Ltd. 
Airwork, Ltd. 
British Communications Corporation, 

Led. 
Chelton (Electrostatics), Ltd. 
Cole, Ltd., E. K. 

Aisceaft Services, Ltd. 


Easipower, Ltd. 


Eastern Aero Electrical Services, 


McMichael Ltd 

=~ es Wireless Telegraph Co., 

ose Radio, i” 

Newton and Co., H. T. 

— Laminated Wood Products, 
td. 

Standard h and Cables, 





Y 


Led. 
ery Aeronautical Supply Co., 
td. 
Whittemore (Aecradio), Ltd., A. J. 


AGENTS, AIRCRAFT 
Aerocontacts (Aircraft Distributors), 


—s: and Engines, Ltd. 
Whittemore CAsvadio)s Ltd., A. J. 
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All-aluminium hangar for the M.o5S. by 

Hawksley $.M.D., Ltd.: clear dimensions, 

wide by 250ft long by 50ft high. Electrically 
operated doors at both ends. 


[NX the pages which follow, over 300 

components, 
etc., are listed in ready-reference form, 
and under each heading are the names 
of over 500 firms whom we understand 
to be manufacturers or suppliers of such 
items. Their addresses are given at the 
end of the directory. Aircraft and 
engines are dealt with in detail in the 
special reviews earlier in this issue. Air- 
transport operations do not appear in 
these pages; they have their place in our 
annual Commercial Aviation Number, 
published in the spring. Firms exhibit- 


accessories, services, 


ing at the S.B.A.C. Show are, of course, 


AIR CONDITIONING AND 
PRESSURIZATION EQUIPMENT 
os y~ eee (Ground Equipment), 
td. 
Aero Mai ip Ltd. 
Avica > yt 





t 
Asbestos and Engineering 


and Co., Ltd., Thomas 
Clapham Park Motors, Ltd. 
de Havilland Propellers, Ltd. 
Delaney Gallay, Ltd. 
Dragonair, Ltd. 
Dunlop Rubber Co., Ltd. 
and Partners, Ltd., Sir 


orge 
Hymatic Engineering Co., Ltd., The 
I.V. Pressure Controllers, Ltd. 
Lucas (Gas Turbine EB », 


included; 
appears on page 422. 


a list of stand numbers 


ADDRESSES OF FIRMS: 
PP- 417-422 


ALLOYS, FUSIBLE 
Birkett, Billington and Newton, Ltd. 
Mining and Products, Ltd. 


ALLOYS, HEAVY 
Fox and Co., Ltd., Samuel 
General "ary Co., Ltd., The 
Ss, q 
Hall and Pickles, Ltd. 
Rapp, Ltd., Leo 
Wilson and Sons (London), Ltd., W. 


MLOve, LIGHT 
Birmetals, L 
Booth and Co. Ltd., James 
British Aluminium Co., Led., The 
Hadfields, Ltd. 
te Duty Alloys, Ltd. 
Northern Aluminium Co., Ltd. 





Lrd., Josep’ 
M. L. Aviation Co., Ltd. 

Marston Excelsior, sae. 

Newton and Co., H. T. 

Normalair, Ltd. 

Pipewest and Engineering (Bristol), 


Rotax, Ltd. 

—— Aeronautical Supply Co., 
t 

Stone and Co. (Deptford), Ltd., I. 

ye my ry Aircraft Controls, Ltd 

Vokes 


AIRFIELD CONSTRUCTION 
Lid., Richard. 
Douglas (Contractors), Ltd., Robert 


AIRFIELD CONSTRUCTION 
EQUIPMENT 
or tacts (Ground Equipment), 
td. 
Skyhi, Ltd. 


AIRFIELD MANAGEMENT 
Derby Aviation, Ltd. 
International Aecradio, Ltd. 
Miles, Ltd., F. G. 


AIRSCREWS ond ASSOCIATED 
EQUIPMENT 


ies), Ltd. 
“SS! = ei 
de villand liers, Lt 

Ea Services, Ltd. 


Aerocontacts ( 
Airscrew 


dern Sales 
ablo Plastics Industries, Led 
otol, Ltd. 


ALLOYS, FERROUS 
Aircraft Materials, Ltd. 
Brown Bayley Steels, Ltd. 
Firth-Vickers _—— Steels, Ltd. 
Fox and Co., muel 
nd Son. Ltd., William 
is, Le 
and Pickles, Ltd 
Imperial Chemical Industries, Ltd. 
Rapp, Ltd., 
Stee i and Tozer, Ltd. 











Rapp, Ltd., Leo 
Ra ne Metal a on Ltd. 
Rollet and Co., i, 
Sterling Metals, L 
ee ane Se. (Chariton), Led., J. 
I. Aluminium, Ltd. 
vt Construction and Main- 


tenance Co., Ltd., The 
Wilson and Sons (London), Ltd., W. 


ALTERNATORS 
-— 7 Thomson-Houston Co., Ltd., 


English Electric Co., Ltd. 


1 Aeronautical Supply Co., 


Whittemore (Aeradio), Ltd., A. J. 


ALUMINIUM 
Attewell and Sons, Ltd., B 


d. 

British Aluminium Co., Ltd., The 
High Duty Alloys, Ltd. 
Imperial Chemical Industries, Ltd. 
Kaye, Ltd., E. and E. 
Northern Aluminium Co., Ltd. 
Rapp, Ltd., Leo 
Ravensbourne Metal Co., Ltd. 
Rollet and Co., Ltd., H. 
a: Metals, Ltd. 

uminium, Ltd. 


Wilson and Sons (London), Ltd., W. 


Hi-Shear rivet, Brown Brothers 
(Aircraft), Ltd. 


a 
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ARMAMENT (GUNS) AND 
COMPONENTS 
Boulton Paul Aircraft, Ltd. 
<< Manufacture and Research 
Dunlop Rubber Co., Led. (Aviation 
Division) 

M.L. Aviation Co., Ltd. 
Martin- Baker Aircraft _ Led. 
Newton and Co., H. ° 
Rolls Razor, Ltd 
Stewart Acronautical 


Supply Co., 
Led. 
ARMAMENT (OTHER THAN 
GUNS) AND COMPONENTS 
(see also M Guided 
Abbey Panel and Sheet Metal Co., 
Le The 
Brown, Led., S. G. 
de Havilland Propellers, Ltd. 
Dunlop Rubber Co., Lid. (Aviation 
Division) 
French and Sons, Ltd., Thomas 
lone Jig and {Teal Co., Led. 


% “Aeronautical Supply Co., 
td 
ASBESTOS AND ASBESTOS 
COMPONENTS 
(see also Refractory Materials) 


a Asbestos and Engineering, 
td. 


Walker and Co 
Wills Pressure Filled 


t Refuelling, Lid. 
Helliwells, Ltd. 
aang Aircraft Co., Ltd., The 


G. 
Paral and Co. Led., so 


mT Steel Co., Led. 
Rollason Aerocessories Co., Ltd. 
Samiesbury ~~ 7 Ltd. 
Saunders-Roe, Ltd 


Assamese, sve- 
Accles and Pollock 
Air Service Trlnieg 
Aviation Traders Tyincciog), Le. 


Lancefield Aircraf Teal Gon Es 
Leytonstone Jig and Tool Co., Ltd. 
M.H.H. ering Co., Ltd. 
oti Liss. EB 

t q 
> - and Engineering (Bristol), 

td 

Pressed Steel Co., Ltd. 
Redwing, Ltd. 





, C. FP. 
Led. 
Manufacturing (Reading), 


Westminster Airways Servicing, Ltd. 
Wilmot Breeden, Ltd. 


AUTOMATIC PILOTS 
Led. 


td. 
Safety Glass erm Led. 
(Metal-Workers), Led 


Smiths Aircraft Instruments, Ltd. 
Sperry Gyroscope Co., Ltd. 
oy Aeronautical Supply Co., 
t 
AUXILIARY POWER UNITS 
Maintenance Equi t, Lid. 
Aqpeqentants (Ground t), 
t 


British Thomson-Houston Co., Ltd. 


~Ay ys Led 
, Led., The 


Ross, Reon 'Lad. s. da 
gece Fer eat Lid. 
ernons Industries 
Whittemore thcredioh ti Led., A. J. 
BAGS, COTTON 
(For small ) 
Feltham and Son, Ltd., Walter H. 
Rumbold and Co., Ltd., L. A. 
Vane and Co., A. H. 


BAGS, LIFTING, AIRCRAFT 
Aerocontacts (Ground Equipment 


Rubber Co., Ltd. 

Elliot Equi: Let. 

Lea Led. 

R.F.D. Co., Led. 

BALLOONS, METEOROLOGICAL 
AND RESEARCH 

Aerocontacts ae, 


BALLOONS, TRAINING 
Chemring, Ltd. 

Elliot | » Led. 
Lea Bridge Led. 


Peradin and W. Led. 
R.F.D. Co., Led. 
Suchy Holdings, 





Led. 
ta CREAMS 


TTERIES 
Aecrocontacts 13 Sales), Led. 


Chlorige Bast 

Bastern — Services, 
Pield Aircraft Services, Ltd 
General Electric Co., ‘Ltd., The 
Lucas (Batteries), Lid. Joseph 


Radf 
Varley Dry Accumulators, Ltd. 
Venner Accumulators, Ltd. 
Whittemore (Aecradio), Ltd., A. J. 
BEARINGS 


Bearings Co., 


Rose Brothers ( Y 7 ne Led. 
Salter and Co., iva 


Skef Ball Bearing Cot Ltd., The 
Yorkshire Engineering ‘Supplies, Led 
BELTS, DRIVING 
rs (Ground Equipment), 

Tyre and Rubber Co. 
(Great Britain), Ltd., The 
BELTS, PASSENGER SEAT 
Aerocontacts (Sales), Ltd. 
Equipment and Engineering, 
Irving Air Chute of Great Britain, 
Lancefield Aircraft Components, Ltd. 


sees Saenz Led. 

R and Co., Ltd., L. A. 

Siebe, Gorman and Co., Ltd. 
BLADES, GAS TURBINE 


B.R.D. Co., Ltd 
Birmingham Small Arms Co., Ltd., 





H.T. steel air- 

craft castings 

by David Brown 
Foundries. 


{esop and Sons, Ltd., William 
ewman Industries, Ltd. 
Omes, Ltd. 
Wilmot Breeden, Ltd. 
BOLTS.—see A.G.S. Ports 
BOLTS, LEAKPROOF 
Newton and Co., H. T. 
BONDED RUBBER.—+see Rubber 
BONDING, RESIN 


Ashdowns, Ltd. 
Bakelite, " 
Long and Hambly, Ltd. 


BRAKES AIRCRAFT, 
ND COMPONENTS 





BUILDINGS, AIRFIELD AND 
FACTORY 
Aqpegramee (Ground Equipment), 
Coseley Co., Ltd., The 
—= (Contractors), Ltd., Robert 


yr yr CONTROL, 
D ACCESSORIES 


Telefiex Led. 
CABLES, ELECTRICAL 
Aerocontacts (Sales), 
British Insulated *"s Cables, 
C.W.C. Equipment, 
Cossor, Lid., A. C. 
E.R.S. (London), Ltd. 
Henley’ Wireless * Telegraph Co 
5 > 
Lrd., 7. 
and Co., H. T. 
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CALIBRATION EQUIPMENT 
A. C. 





The 
a 7 Aeronautical Supply Co., 


Whittemore (Aeradio), Ltd., A. J. 
CAMERAS, AERIAL 

Harringay Su 

Newton and Co. b Oe 

Pullin and Co., "Led., R. B. 

as Aces Aeronautical Supply Co., 

Vinten, Ltd. 

W'lliamson ee Mette Co., Ltd. 


CAMERAS, RESEARCH 





Southern Instruments, Ltd. 

ay Aeronautical Supply 

Vinten, Led., W. 

CANOPY ACTUATION 

AND JETTISON EQUIPMENT 

H 

M.L. Aviation Co., 

Martin- Baker 

Lrd. 


CANOPIES, COCKPIT 


Led. 
Suntex Safety Glass Led. 
ety Industries, 
Triplex Safety Glass Co., Ltd., The 
CAPACITATORS 





Led. 

Whittemore (Aecradio), Ltd., A. J. 
oe 

Jablo Plastics Tnduswies hes. 

CARBURATION > ~ tapeeed 

Aircraft ee 
Lrd., H. M. 

Newton and Co., H. T. 
Stewart Aeronautical 


Supply Co., 
CASTINGS, LIGHT ALLOY 


Aluminium Casting 
To05) Co., Led. 
F wiation Co., Ltd., The 
Hadfields, 
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be there... 





The world will watch the stretch of 
sky above Farnborough. 


Timinium alloys will be there 





in the aircraft that all have come to see. 


That will be a natural outcome of our 


25 years close co-operation 


with the British Aircraft Industry. 
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RADIOTELEPHONES 
INCREASE 

AIRFIELD EFFICIENCY 
& CAPACITY 


“ Aircraft ready to receive 
passengers” radios a 
BOAC officer from the 
aircraft steps to his 

Duty Room. 


A TWA Constellation fills Pan Americen Engineer 


the background as a : Laurie Lightfoot has 


I'rans-World engineer a technical query for his 


contacts Tarmac Control . 
maintenance hangar. 


on his Reporter. 


Maintenance, fuelling, towing, provisioning, passenger marshalling and all 
the mobile services of a modern airfield can be speeded up by the use of 
Pye Radiotelephones. These tough, reliable sets are easily mounted on 
tractors, tankers and trucks, giving instant communication with them on 
any part of the airfield. Pye Engineers can advise you how to use radio- 


telephones on your airfield. Just write to the address below! 


Pe 


Telecommunications 
CAMBRIDGE | 67- | ENGLAND PYE TELECOMMUNICATIONS LIMITED, NEWMARKET ROAD, CAMBRIDGE 
TELEPHONE: TEVERSHAM 313! 
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CASTINGS, STEEL 
Brown Foundries Co., The David 
— Steel Castings Corporation, 


mx. Aviation Co., Ltd., The 

Firth and John Brown, Ltd., Thos. 

Pirth-Vickers Stainless Steels, Ltd. 
_ and F. Precise Castings, Ltd. 


CASTINGS 
OTHER THAN ABOVE 
Brown Foundries Co., The David 
Ferranti, Ltd. 
and FP. oe ise Castings, Ltd 
Phosphor Bronze Co., Ltd., The 
Salter and Co., Ltd., Geo. 
Sandwell Cas Co., The 
Stone and Co. ( ron), Ltd., J. 
T and Main 
tenance Co., Ltd., The 


CLOTHING, UNIFORM 
Aecrocontacts (Sales), Ltd. 
mring, Ltd. 


Fishers 

Frankenstein and Sons (Manches- 
ter), Ltd., P. 

Gieves, Ltd. 

Suchy Holdings, Ltd 


Comsmnncarien SYSTEMS, 
AIRCRA TERIOR 

Aerocontacts tSales). ta. 
— Thomson-Houston Co., Ltd. 
Brown, Ltd., S. G. 
E.R.S. (London), Ltd. 
Fonadek (Branson), Ltd. 
General Electric Co., Ltd., The 


Stewart Aeronautical Supply Co., Ltd. 
¢ (Aeradio), Ltd., A. J. 





Yorkshire i i Suppli 
Led. 


CERAMICS AND CERAMIC 
COATINGS 


Ferro Enamels, Ltd. 
Whittemore (Acradio,) Ltd., A. J. 


CHAIN, > pene 


Renold Chains, L 
CHEMICALS, INDUSTRIAL 
Brent Chemical Prod d. 


The 
Imperial Chemical Industries, Led. 
r Chemical Ltd. 
porte s, Lt 
Pyrene Co., Ltd., The 


CLEANERS, VACUUM 
(Ground t), 


CLEANING MATERIALS 
AND EQUIPMENT 
7 aes (Ground Equipment), 


aa Chemical Products, Ltd. 
Cox and Son, Ltd., John 

Docker | Brothers 

Irano Products, Ltd. 

ean Manufacturing Co., Ltd., 
New Welbeck, Ltd. 

Pyrene Co., Ltd., The 

Rollason Acrocessories, Ltd. 

Valay Industries, Ltd. 

Walterisation Co., Ltd., The 


noo, Courtney "and Co., 1a. 


Standard Insulator Co. Ltd. The 
Terry and Sons, Ltd., Herbert 


CLOTHING, FLYING 


Sons (Manchester), 


» Wn 
Go. , Co., ay. 
Air Chute of Great Britain, 


Sopaaet Aeronautical Supply Co., 
Suchy Holdings, Ltd. 
CLOTHING, INDUSTRIAL AND 
PROTECTIVE 
Aerocontacts (Sales), Ltd. 
Anticoustic Co., The 
Bell’s Asbestos and Engineering, 


Led. 
Fothergill and ee A (Sales), 
ST and Son A J 


and 
Suchy Holdings, Ltd. 
Turner Brothers Asbestos 
Wilkinson Rubber Linatex, Lid 


COMPONENTS, ere 


Boulton Paul Aircraft, Ltd. 

Brooklands Aviation, Ltd. 

| and Co ta Gi Lid 
urgess td., < 

ay ee Lid Ms 


joe Plastics Industries, ‘Led. 
Design Co., The 
King Aircraft Corporation 
Aircraft Components, ~? 
Leytonstone Jig and Tool Co., Ltd 
Microcell, Ltd. 


Aerocessories, Ltd. 
| a Razor, Ltd. 


Engineering, Ltd. 
ao 


Standard ont, “Co., Ltd., The 
Taylor (Metal- Workers}, Lsd., Cc. F. 
at Manufacturing (Reading), 


COMPONENTS a DETAILS, 
ELECTRONIC 

Aerocontacts (Sales), Ltd. 

Aircraft Products 

Britain), Ltd. 

Air Trainers, Ltd. 

Avimo, Ltd. 

Belling and Lee, Ltd. 

British Thomson- Houston Co., Ltd 

Brown, Ltd., S. G. 

B ss and Co., Ltd., G. H 

Ca’ Ltd. 


(Great 


Fairey Aviation Co., Ltd., The 
Ferranti, Ltd. 


Micr . Ltd 
Miles, Ltd., F.G. 
Mullard, Ltd. 
Murphy Radio, Ltd. 
Newton and Co., H. T. 

J Lrd., S. E. 

y Co., Lrd., The 
, Ltd. R. B. 


Realy Enginect ‘Ltd. 
Salfor sal fa _" Led. 


nstrumen 
a (Electronics), Ltd., W. H. 
Saunders-Roe, Ltd. 
Simmonds Aerocessories, 
——. Electronic Group. Lia., The 
perry 
Standard cme Co., 7-2 The 
7 Telephones and Cables, 


Stewart Aeronautical Supply Co., 
be ena Electronic Products, 
Electrical Industries, Ltd. 


Then 
Vactric, Ltd. 
Whittemore (Aeradio), Ltd., A. J. 


COMPONENTS, ENGINE, 
GENERAL 
Aerocontacts (Sales), Ltd. 
Avica Equipment, Lt 


Brown Brothers (Aircraft), Lrd. 
Coo Mechanical Leg Lid. 


Lancefield Aircraft | Components Ltd. 
Leytonstone Jig and Tool Co., The 
—_ |. Equipment), 


ph 
Pi and ring (Bristol), 
pework Engineering r) 


Pullin and Co., Ltd., R. B. 
ids Tube Go., Ltd. 


urbine 


Wellworthy, Ltd. : 
Yorkshire ar Supplies, Ltd. 
COMPONENTS, GAS-TURBINE 
SHEET METAL 


Briggs Motor Bodies, Ltd. 
Burniey Aircraft Products, Ltd. 
ord Products, Ltd. 
Cornercroft, Ltd. 
Delaney Gallay, Ltd. 
a Aircraft 


td. 
Lucas (Gas Turbine Equipment), 
td., Joseph 


— and Engineering (Bristol), 
td. 


Sankey and Sons, Ltd., Joseph 
Thompson Bros. (Bilston), Ltd. 


COMPRESSORS, INDUSTRIAL 
7 an (Ground Equipment), 
td 
Aero Maintenance Equipment, Ltd 
Clapham Park Motors, Ltd., 
English Electric Co., Ltd 
Godfrey and Partners, Led., Sir 
George 
Hymatic Co., Ltd., 
The 
Lacy-Hulbert and Co., Ltd 
Newton and Co., H. 
> Senman and Co., Ltd. 
Sion, Ltd 
Williams and James (Engineers), Ltd. 


peer t iy ANALOGUE, 


tml 
Elliott x. ¢ td 
English Electric Co., Ltd. 
Saunders-Roe, Ltd. 

Short Brothers and Harland, Ltd. 
Southern Instruments, Ltd. 


CONNECTORS, ELECTRICAL 
Acrocontacts (Sales), Ltd. 
Aeronautical Radio Services, Ltd. 
Aeronautical Trades and Manufac- 

turing Co., Ltd. 
Aircraft Marine 

Britain), Ltd. 
Belling and Lee, Ltd 
Brown Brothers (Aircraft), Ltd 
C.W.C. Equipment, Ltd 
E.R.S., Ltd 
Easipower, Ltd. 

Eastern Aero Electrical 

Ltd. 

General Electric Co., Ltd., The 

MLL. Aviation Co., Ltd. 

Newton and Co., H. T. 

Plessey Co., Ltd., The 

Rists Wires and Cables, Ltd 

Rotax, Ltd. 

Stewart Aeronautical Supply Co., Ltd. 

Telegraph —Srm and Main- 
tenance Co., Ltd., 


Components, 


Engineering 


Products (Great 


Services, 


Saunders-Roe 
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Vosper, Ltd 
Waymouth Gauges and Instruments, 


Lid. 
Whittemore (Aecradio), Ltd., A. J. 


CONNECTORS, HOSE 
Aerocontacts (Sales), > 
Air Service raining, Ltd. 


» Led. 


td., 
Brown Brothers Aircraft), Ltd. 
Flight Refuelli ae. 
Hall and Hail, 
High Pre =i Cc yds The 
matic r o., Lt 
LV. Press peering Ltd 


PD ag ‘Lid. 
Newton and Co., H. T. 
Palmer Tyre, Ltd., The 
Peradin and Watercraft, Ltd. 
Rollason Aecrocessories, Ltd. 
Ross, Lrd., S. 


CONSULTANT SERVICES 
Aerocontacts (Aircraft Distributors), 


Ltd. 
os T oe (Ground Equipment), 
t 


Airwork, Ltd. 
as and Engineering Projects, 
u 
Aviation Traders (Engineering), Ltd. 
Eagle Aircraft Services, Ltd. 
Derby Aviation, Ltd. 
Dunlop Rubber Co., Ltd., Dulon 
vision 
Helliwells, Ltd. 
International Aeradio, Ltd. 
Chemical Products, Ltd. 
Newton — H. T. 


Sutton (Consultants), Ltd., R. W. 
Tiltman y, Ltd. 
Whittemore Maradio), Lid., A. J. 


CONTROLS, ENGINE 
Aero Controls, Ltd 
Bloctube Controls, Ltd. 
Dunlop Rubber Co., Ltd. 
agle Aircraft Services, Lid 
Elliott Brothers (London), Ltd. 
Exactor, Ltd. 
Field Aircraft Services, Ltd. 
Hobson, Ltd., H. M. 
Irwin and Partners, Lrd., E. G. 
I.V. Pressure Controllers, Led. 
em | (Gas Turbine Equipment), 


Mollart Sngineering Ci a Ltd., The 

Newton and Co., 

Rotol, Ltd. 

Samlesbury Engineering, Ltd. 

Telefiex Products, Ltd. 

ae ry Ltd. 

Venner, 

Western (Reading), 

Ltd . 
CONTROLS, FLYING 

Aero Controls, Ltd. 

British Messier, ae. 


Eagle Aircraft Services, Lid. 

Fairey Aviation Co., Ltd., The 

Field Aircraft Services, Ltd. 

Hobson, Ltd., H. M. 

<7carate jig and Tool Co., Ltd 
kheed Hydraulic Brake Co., Ltd. 

Mollart Engineering Co., Ltd., The 

Newton and Co., H. T. 

Rotax, Ltd. 

——_ Co. pas. 

ry Gyroscope 
Teieties Products, L 
Western Manufacturing 


Ltd. 
Wilmot Breeden, Ltd. 


(Reading), 


miniputer. 
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CONTROLS, POWERED 
Boulton Paul Aircraft, Ltd. 
British Messier, Ltd. 
Eagle Aircraft Services, Ltd. 
Electro-Hydraulics, Ltd 
Fairey Annee . , Led., The 
Hobson, Ltd., 
Lockheed Hydraulic Brake Co., Ltd. 
Sperry Gyroscope Co., Ltd. 


SOA 
Esso Petroleum Co., > 


COPPER 
Booth and Co., Led., James 
mn Insulated Callender’s Cables, 
td 
Imperial Chemical Industries, Ltd. 
Lea Bridge Industries, Ltd. 
Ravensbourne Metal Co., Ltd. 
Rollet and Co., Lad., H 
Telegraph Construction and Main- 
tenance Co., Ltd., The 


CORROSION INHIBITORS 
AND EQUIPMENT 
Aqpaguanaste Ground Equipment), 

d 


Brent Chemical Pusductn, Lid. 

Crane Packing, 

Esso Petroleum c o., Led. 

Ferro Enamels, Ltd 

Lea Bridge Industries, Led. 

Peradin and Watercraft, Lid 

Pyrene Co., Ltd., The 

St. Helens Cable and Rubber Co., 


Valay Industries, Ltd. 

Wakefield and Co., Ltd., C. C. 
Wakefield-Dick Industrial Oils, Ltd. 
Walterisation Co., Ltd., The 


COUPLINGS, FLEXIBLE 
(see also Joints, Universe!) 
Accles and Pollock, Lea 
Automotive Products =. Led. 
Avimo, Ltd. 
Brown Industries, Ltd., David 
Dunlop Rubber Co., Lid. 
Electro-Hydraulics, Ltd. 
Plight Refuelling, Ltd. 
Garringtons, Lid. 
Hardy Spicer, Ltd. 
High-Pressure Com ts, Led. 
be Pressure Contr » Led. 
ing Aircraft C a 
yoock 


La ing, Led. 
Watercraft, Ltd. 
id Chains, Ltd. 
Rose Brothers (Gainsborough), Ltd 


COVERS, AIRCRAFT, ETC. 
ero M 


Brand and Co., fea RA. 
Clapham Park Motors, Led. 
Elliot uipment, Ltd. 
F ili and Harvey (Sales), Lid. 
id Aircraft Components, Ltd. 
Latex Upholstery, Ltd. 
Lea Bridge Industries, Ltd. 
R.F.D. Co., Ltd. 
Rumbold and Co., Lid., L. A. 


DAMPERS, CONTROL 
Girling, Led. 


DAMPERS, GENERAL MOTION 
Honeywell- Brown, Led 

Reilly Engineering, Ld. 
Westminster Airways Servicing, Ltd. 


ey Asef 
TIONS AND EQUIPMEN 
= een (Ground Revleuend, 
td. 
Bennett (Hyde), Ltd. 
Brent Chemica! Products. Ltd. 
Modern Industrial Finishes, Ltd. 





Centre section for the Armstrong 
Siddeley Sapphire (Joseph Sankey 
and Sons, Ltd.). 


DEGREASING PREPARATIONS 
AND EQUIPMENT 
Aqua tacts (G Equipment), 
td. 
Bennett (Hyde), Ltd. 
Brent Chemical Products, Ltd. 
Dawe Instruments, Lid. 


mperial Chemical Industries, Ltd. 
—_ Products, Ltd. 
Co., Lid., The 
alterisation Co., Lid., The 


DE-ICING AND ANTI-ICING 
EQUIPMENT AND ey oe ETc. 
Sa (G Equipment), 

td 
Aecrocontacts (Sales), Ltd. 
Bell's Asbestos and 

Delaney Sgr Led. 

Dr: Led. 


Dunlop Rubber Co., Ltd. 
Esso Petroleum Cons, Led. 


Goodyear Tyre The Co. 
(Great, Britain), ta. 
t Landing 


Harley Aircraf' Lamps 
Kenilworth p—--t— Co., 
Ltd., The 
Kilfrost, Ltd. q 
iL — Turbine Equipment), 
td., 
ter Oil Reieey (Sales), Ltd. 
a and Son, Ltd. 
Palmer Tyre, Led., the 
Plessey Co., . The 
Rollason A; » Led. 
Rotax, Ltd. 
Rotol, Ltd. ‘ : 
Self-Priming Pump and Engineering 
Co., Ltd. 


Serck Radiators, Ltd. 

Stone and Co. ord), Led., J. 

T.K.S. (Aircraft De-Icing), Ltd. 
Aircraft Controls, Ltd. 


» Ltd. 


td. 
Thompson Bros. (Bilston), Ltd. 
Zwicky, Led. 
DESIGN AND C emaeeemerne 


(see also Drawing Office Services) 
Panel and Sheet Metal Co., 








Rollason Led. 
Rose Brothers (Gainsborough), Lrd 


mond F. 

Tiltman Langley, Ltd. 

DIALS, Bay ay 

Co. and Johnson, Ltd. 

Field Aircraft Services, Ltd. 
Newton and Co., H. T. 
Simmonds Aerocessories, Ltd. 
Smiths Aircraft Instruments » Led. 
Wynn and Co. (Aircraft), Lid., E. D. 
Wynnstruments, Ltd. 


DIAPHRAGMS 


Peradin and Wetercral Led. 
Trist and Co., 


Fairey Aviation Co., Ltd., The 
a and Sons (Manchester), 
td., P. 
ablo Plastics Industries, Ltd. 


Whittemore Ve adic), Led., A. J. 


DOCKS, AIRCRAFT 
MAINTENANCE 
round 


DOPES.—-+see Finishes 
snawees OFFICE 
EQUIPMENT 


Mavitta Drafting q 
Mollart Engineering Co., Ltd., The 


DRAWING OFFICE SERVICES 
see also end Experimental 





EAR DEFENDERS 
Anticoustic , The 
Mallock-Armstr Co., The 
Siebe, Gorman Co., Ltd. 


ELECTRICAL eperenenee, 
GENERAL 


Acrocontacts (Sales), 
Aeronau Trades 
turing Co., Ltd. 

Avimo, Ltd. 
British Thomson-Houston Co., Ltd. 


The 
C.W.C. Equipment, Ltd. 
City Electrical Co. 

Cole, Ltd., EB. K. 

Dowty Nucleonics, Led. 

E. R. S. (London), Ltd. 
Easipower, Ltd. 

Ekco Electronics, Ltd 

English Electric Co., Ltd. 
Ferranti, Ltd. 

Field Aircraft Services, Ltd. 
French and Sons, Ltd., Thomas 
General Electric Co., Ltd., The 
Graseby Instruments, Ltd. 


and Manufac- 
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Hants and Sussex Aviation, Ltd. 











ay 
Salford Electrical Instruments, Ltd. 
Self-Priming Pump and Engineering 
Stewart Aeronautical Supply Co., 


L 
Sesae and Reectord), bad ret 


ae 
= Manufacturing (Reading), 
Wynn and Co. (Aircraft), Ltd., EB. D. 
Wynnstruments, Ltd. 


ELECTRONIC EQUIPMENT, 
GENERAL 
(see also Comp oe Sate, 
Gale)» Lid. 
ticoustc ticoustic Co., The 
Belling and Lee, Ltd. 
Paul 
nications Corpora- 
British Thomson-Houston Co., Ltd., 








mn Aeronautical Supply Co., 
t 
Thermionic Products, Ltd. 
Thorn Electrical Industries, Led. 
Ultra Electric, Ltd. 
Vactric, Led. 
pL oad Kerr Laboratories, Ltd., 
emore (Aeradio), Ltd., A. a 


ENGINE COMPONENTS 
GENERAL 


Hants and Sussex pens “Led. 
Hobson, Ltd., H. M. 
a and Sons, Ltd., William 
Aircraf tion 
Tool Co., Ltd. 
Newman a 


Reynolds Tube Co., Ltd. 
Rolls Razor, Ltd. 
Yorkshire Supplies, Ltd. 


ENGINE COMPONENTS, GENERAL 
( Fyre A 





Le, Led. 
essop and Sons, Ltd., William 
King Aircraft Corporation 





(Continued on page 409) 
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The 


Blackburn -Turbomeca 
range of small gas turbines 
for the future requirements 

of the Aircraft Industry 











The Palouste 500 





The Palouste 500, producing 2.7 Ib./sec. at 56 Ib./sq. in. is the ideal 
air-bleed gas turbine for supplying compressed air for starting the main 
engines of aircraft. It is incorporated in a trolley complete with all the 
necessary equipment to render it a fully automatic ground starter unit. 


The Palouste 500, weighing 200 Ib. with a maximum diameter of 18 in., 
is designed to provide low-pressure air for starting main engines and 
can be carried in a streamlined nacelle on aircraft bombracks. 

At advanced landing fields it is off-loaded and becomes a self-contained 
mobile ground starter unit complete with wheels, air hoses, etc. 























The Artouste 610 


The Artouste 610 is a fixed-shaft turbine developing 475 h.p. It is 
designed to function throughout the operating conditions of modern 
aircraft and can meet all the necessary auxiliary power requirements, 
leaving the main engines free for their primary function. Shaft power 
is available for driving alternators, compressors, pumps, etc., and air 
can be bled from the engine compressor. 





Blackburn and General Aircraft Limited. 
ENGINE DIVISION 


43. Berkeley Square. London, W1 
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A Rolls Royce “ Avon” in its “ Texikoon ” cover 


R. A. Brand Spray Packaging 
Division processes are used 
extensively by the Royal Air 
Force, the Royal Navy and the 
Aircraft Industry to protect 


Aero Engines and other equipment. 


Visit us at the 29 | 


FARNBOROUGH SHOW ~+ STAND 


WORKS ROAD, LETCHWORTH, HERTFORDSHIRE 
Telephone: Letchworth 1990 Telegrams: Texikoon Letchworth 


“ Texikoon,” “Cocoon” and “ Koonkote”™ are the registered trade marks of R. A. Brand & Co. Ltd. 
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: Cc. 





(Continued) 


Leyton Tool Co., Ltd. 
Lucas “Ges Gan tion Equipment), 


td. 
Reynolds Tube Co., Ltd. 
Gas Turbines, Ltd. 
Sankey and Sons, -——p— - 
Yor Engineering Supplies, Ltd. 


ENGINE STARTERS AND 
STARTING EQUIPMENT 
(see also Ground Power Units) 
os T- amneees (Ground Equipment), 
t 


Aero Maintenance Equipment, Ltd. 
British ‘Thomeon-Houston CG Co., Ltd., 
City Electrical Co. 


Park Motors. 
de Haviliend Engine ee ‘Tea., The 


Eastern Aero Electrical Services, Led. 
lish Electric Co., Lt 
. V. Pressure Controllers, Ltd. 
Lacy-Hulbert and Co., Ltd. 
Newton and Co., H. T. 
Wilson oad Co., Ltd. 
Petbow, Ltd. 


Rover Gas Turbines, Ltd. 
a 2 d Telephones and Cables, 
td. 
Vernons —z ~ > nas, 
Sees Soe 
t 


EXPERIMENTAL WORK 
(see Design) 


ld ag ~ tg LIGHT ALLOY 
Birmetals, Ltd. 

Booth and Co., 
Hak —~y Ltd. 
Alloys, Ltd. 

emical Industries, Ltd. 

Kaye, L Ltd., E. and 

ern ‘Alwaninium - Ltd. 
Roliee and Co., é 
Southern Forge, 7 
T.I. Aluminium, Ltd. 
Wiggin and Co., Ltd., Henry 
Wilson and Sons (London), » Ltd., Ww. 


EXTRUSIONS, STEEL 
Ltd. 


and Signal Co., 


Ltd., James 


Garringtons, 

Low Moor Alloy Steelworks, Ltd. 

Lucas (Gas urbine Equipment), 
Ltd., Joseph 


FABRICATIONS, SHEET METAL 
re Panel and Sheet Me 
td., 
Aviation Traders (Engineering), Ltd. 
Briggs Motor Bodies, Ltd. 


Burgess and Co., Ltd., G.H 
Burnley Aircraft Products, Ltd. 


Dancer and Hearne Bros., Ltd. 


le ‘ 
HCL (Engineering), Ltd. 
and (London), Ltd., G.A. 


Harvey 
Helliwells, Ltd. 
Heston Aircraft Co., Ltd., The 
Hickman, Ltd 


— Plastics Industries, Ltd. 
cefield Aircraft 


ponents, Ltd. 
Lucas (Gas Turbine Equipment), 
Led., Jose 
Marston Excelsior, Ltd. 
Microcell, rt 2 
Spoccmen, Ls t 
> 7~ ies Engineering (Bristol), 
td. 
Pressed Steel Co., Ltd. 
R.F.D. Co., Ltd. 
Rollason sories, Ltd. 
Sami — Engineeri 
ies 
Sankey Sons, Led Yomech 


Taylor (Metal-Workers), Ltd., C. F. 
Bros. (Bilston), Ltd. 


ilmot Breeden, Ltd. 


FABRICATIONS, TUBULAR 
vr Panel and Sheet Metal Co., 
Accles and Pollock, Ltd 
Aviation Traders (Engineering), Ltd. 
Burgess and Co., 
Tt and Hearne ’ 
Dart Aircraft, Ltd 
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. General (Gas Turbines) 


Heston Aircraft Co., Ltd. 

oe Aircraft Sate 
td. 

Lucas = Turbine Equipment), 
Led., 


. » Lat S. E. 
a ae Engineering (Bristol), 
td 
s Tube Co., Ltd. 
son Aerocessories, 


Ltd. 
Ross, *Ttd., Ss. 
Rumboid and Co., Ltd., Aa 


Talbot Stead Tube Co., Led. 


FABRIC, AIRFRAME 
Aerocontacts (Sales), Ltd. 
Aircraft Materials, Ltd. 

Brown Brothers (Aircraft), Ltd. 
Field Aircraft Services, Ltd. 
cen eG 


Engineering, Led. 
A. H. 


“> 


Vane and Co., 


FABRIC, CABIN FURNISHING 

Aerocontacts (Sales), Ltd. 

Bell’s Asbestos and Engineering, Ltd. 
y Bros. (Curriers), Ltd. 

Cox and son, Ltd 

-—,.- and Harvey (Sales), Ltd. 

Latex Jpneneaeey Led. 

Rumbol , Ltd., L. A. 


s ty , Led. 
Vane and Co., A. H. 


s 
(see also Wind Tunnels and 
Equipment) 
Airscrew Co. and Jicwood, Ltd., 


General Electric Co., Ltd., The 
Godfrey and Partners, Led., Sir 
George 


Hordern-Richmond (Sales), Ltd. 
Stewart Acronautical Supply Co., 


Vactric, Ltd. 


FASTENERS, COWLING 
AND SPECIAL PURPOSE 
Aerocontacts (Sales), Ltd. 


Aviation Developments, Ltd. 
Baynes Aircraft Interiors, Ltd. 
Cox and Son, Ltd., John 
Dzus Fastener, Europe, Ltd. 
Fairey Aviation Co., Ltd., The 
King Aircraft Corporation 

M. L. Aviation Co., Ltd. 
Oddie, Bradbury and Cull, Ltd. 
Ross, Ltd., S. Grahame 
Simmonds ‘Aerocessories, Lid. 
Wilmot Breeden, Ltd. 


FILLER, FOR TUBE BENDING 
Mining and Chemical Products, Ltd. 


FILTERS, ae AND GAS 
Coopers Mechani: hm Ltd. 
Dunlop Rubber Co., 

Exactor, Ltd. 

Fibreglass, Ltd. 

LV. Pressure Controllers, Ltd 
Lacy-Hulbert and Co., Ltd. 
Palmer Tyre, Ltd., 
Vokes, Ltd. 


FILTERS, ELECTRICAL 
General Electric Co., Ltd., The 
McMichael Radio, Ltd. 

Mullard, Ltd. 

- Aeronautical Supply Co., 
td. 

Whittemore (Aeradio), Ltd., A. J. 


FILTERS, FLUID 
Amal, Ltd 
Auto-Klean Strainers, Ltd. 
Automotive Products Co., Led. 
Mi Joints, Ltd. 






Simmons and Hawker, Ltd. 
Stream- gh ra, Ltd. 


semen, 3.66. 

Thompson Bros. (Bilston), Ltd. 
T.K. S. (Ai (Aircraft De- Icing), Ltd. 
Vokes, Ltd. 

Zwicky, Ltd. 


FINISHES, AIRCRAFT 
(see also Peints) 

Aerocontacts (Sales), Ltd. 
British Paints, Ltd. 
Cellon, Ltd. 
Docker Brothers 
Hall and Sons (Bristol and London), 

Lrd., John 
Imperial Chemical Industries, Ltd. 
Modern Industrial Finishes, Ltd. 
Ryland, Ltd., Liewellyn 
=P. Laminated Wood Products, 


Led. 

Titanine, Ltd. 
FIRE FIGHTING 
AND DETECTION ee, 
AIRBORN 

Coteter, +o ne oe 
General Fire ppliance .» Ltd. 
Graviner Manufacturing Co., Ltd. 
Kidde Co., Ltd., The Walter 
Pyrene Co., Ltd., The 


Scottish Aviation, Ltd. 
Stewart Acronautical Supply Co., 


Led. 
Thermal Control Co., Ltd. 

FIRE FIGHTING EQUIPMENT 
GROUND 
Aerocontacts (Ground Equipment), 

td. 
Bell’s Asbestos and Engineering, Ltd. 
Douglas Equipment, Ltd. 
Foamite, Ltd. 


General Fire Appliance Co., Ltd 
International Aeradio, Lt 


Kidde Co., Ltd., The Walter 
Microcell, Ltd. 
Pyrene Co., Ltd., The 


R.F.D. Co., Ltd. 

Rover Gas Turbines, Ltd. 

Siebe, Gorman and Co., Ltd. 

Stewart Aeronautical Supply Co., 
Ltd 


FLAME TRAPS 
Amal, Ltd. 
Avimo, Ltd. 


FLOTATION GEAR 
Frankenstein and Sons (Manchester), 
Ltd., P. 
Jablo Plastics Industries, Ltd. 
Kidde .» Lted., The Walter 


Ross, Ltd., Ss. 


FLUID, HYDRAULIC 
Esso Petroleum Co., 
Kenilworth 
Ltd., The 
Lockheed Hydraulic Brake Co., Ltd 
Wakefield and Co., Ltd., C. C. 


FLUIDS, ETC., INDUSTRIAL 
(other thon under seporote 
headings) 
Esso Petroleum Co., Ltd 


FORGINGS, DROP 
English Steel Forge and Engineering 
rporation, Ltd. 
Firth-Derihon Stampings, Ltd., The 
Garringtons, Ltd. 
High Duty Alloys, Ltd. 
a — hanes Stampings, Ltd., 


€ 
Omes, Ltd. 

Smith-Clayton Forge, Ltd. 

Smith’s Stamping Works (Coventry), 


ufacturing Co., 


td 
Steel, Peech and Tozer. 
FORGINGS IN HEAT-RESISTING 
MATERIALS 
Brown Bayley Steels, Ltd 
Firth- SVicese Stalatons Steels, Ltd. 


Hadfield 
— Johnson, Stampings, Ltd., 


{oeee and Sons, Ltd., William 
ayser, Ellison and Co., Ltd 
Omes, Ltd 

Steel, Peech and Tozer 

Tubes, Ltd. 

Wiggin and Co., Ltd., Henry 


FORGINGS, LIGHT ALLOY 
Birmetals, Ltd. 

Garringtons. Ltd. 

Hadfield: 


is, Ltd. 
High Duty Alloys, Ltd. 
oe Stampings, 


Northern Aluminium Co., Ltd. 


Lrd., 






New Tecalemit- 
Foamite crash fire 
tender. 














Omes, Ltd 

Southern Forge, Led. 

Stone and Co. (Chariton), Ltd., 
Stone and Co. (Deptford), Ltd., 


FORGINGS, STEEL 
Brown Bayley Steels, Led. 
lish Steel Forge and Engineering 
rporation, Ltd. 

Firth and John Brown, Ltd., Thos. 

Firth-Vickers Stuinless Steels, Ltd. 
Garringtons, Ltd. 
Hadfields, Ltd. 
i Stampings, Litd., 


Kavse and Sons, Ltd., William 
ayser, - and Co., Ltd. 


Smith-Clayton Forge, Ltd. 
— s Stamping Works (Coventry), 


t 
Steel, Peech and Tozer 
Tubes, Ltd. 


FORGINGS, OTHER THAN ABOVE 
Hadfields, Ltd. 
Hughes-Johnson Stampings, Ltd., 
ec 
Jessop and Sons, Ltd., William 
Omes, Ltd. 
(Chariton), Ltd., J 


Stone and Co. 
Tubes, Ltd. 


FREIGHT HANDLING 
EQUIPMENT, AIRPORT 
Aerocontacts (Ground Equipment), 

Ltd. 
Aviation Traders (Engineering), Ltd. 
Dart Aircraft, Ltd. 
Lansing Bagnall, Ltd. 
Rollason ~ oy Ltd. 
Ross, Ltd., S. Graha 


FREIGHT Lo ENT, 
AIRB 


Aviation Traders (E 
Burgess and Co., Lt 
Dart Aircraft, Ltd 
Electro-Hydraulics. Ltd. 
Rollason Aercessories, Ltd. 
Ross, Ltd., S. Grahame 


FRICTION LININGS 
British Belting and Asbestos, Ltd 
Goodyear Tyre and Rubber Co 

(Great Britain), Ltd. 


FUELS, AIRCRAFT 
British Petroleum Co., Ltd., The 
Esso Petroleum Co., Ltd. 
Shell-Mex and B.P., Ltd. 


FUELS, ROCKET, ETC 
British Oxygen Gases, Ltd. 
British Petroleum Co., Ltd., The 
Laporte Chemicals, Ltd. 


FUELLING EQUIPMENT 

meee (Ground Equipment), 
td. 
Automotive Products Co., Ltd. 
Avery-Hardoll, Ltd. 
Douglas Equipment, Ltd. 
Exactor, Ltd. 
Flight Refuelling, Ltd. 
1.V. Pressure Controllers, Ltd 
Lancefield Aircraft Components, Ltd 
Saunders-Roe, Ltd 
Self-Priming Pump and Engineering 
Co., Ltd. 

Simmons and Hawker, Ltd. 
Stemco, Ltd. 
Stream-Line Filters, Ltd 
Thompson Bros. (Bilston), Ltd. 
Vosper, Ltd. 
Wayne Tank ‘and Pump Co., Ltd 
Wilmot Breeden, Ltd. 


se Ltd. 
H. 


Zwicky, Ltd. 
FUEL or vee all 
EQUIPMENT 
Amal, Ltd 


Avery-Hardoll, Ltd. 

Elliott Brothers (London), Ltd 
Exactor, Ltd. 
Honeywell-Brown, Ltd. 
Integral, Ltd. 


Kent, Ltd., George 
Negretti and Zambra, Ltd. 
Ross, Ltd., S. Grahame 
Rotol, Ltd. 


Simmonds Aecrocessories, Ltd. 
Simmons and Hawker, Ltd. 
Stemco, Ltd. 

Waymouth Gauges and Instruments, 


Lrd. 
i a 
op 
_ 


















_ 
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pre. Sveres. ENGINE 
heet Metal 


Ate, The 
Dowty Ly Systems, Ltd. 
Electro-Hydraulics, Ltd. 

Exactor, Lid 

Pairey Aviation Co., Lid., The 

Flight Refueiling, Led. 

H tic Engineering Co., Ltd., The 

= ye Ge wrollers, Led. 
Aircraft 

Lucas — Turbine Ee Equipment), 

Led., Jose 
Plessey Co., Led., The 
ay hg Fy Pump and Engineering 
Wilmot Breeden, Ltd. 


FURNISHING PRPneNes. 
AIRCRA 


hose in 

pert section, show- 

ing safety sealing 

zones for end fitting 

(The Palmer Tyre, 
Ltd.). 


GALLEY EQUIPMENT 
Baynes Aircraft Interiors, Ltd. 
Burgess and Co., Ltd., G. H. 
Dart Aircraft, Ltd. 
General Electric Co., Ltd., The 
— Plastics Industries, Ld. 

oss, Led., S. Grahame 


GASKETS 
a Asbestos and Engineering, 


jo Mechanical Joints, Ltd. 

Crane Packing, Lid. 

Dunlop Rubber Co., Led. 

Hall and Hall, Led 

— Plastics Industries, Ltd 
autex, Lid 

Microcell, Ltd 

Peradin and Watercraft, Ltd. 

Precision Rubbers, Led. 

Trist and Co., Led., Ronald 

Turner Brothers Asbestos Co., Led. 

Walker and Co., Led., James 


GAUGES, STRAIN 

General Electric Co., Ltd., The 

Philips Electrical, L td 

Salford Electrical Instruments, Led. 

Saunders-Roe, Ltd 

Solartron Electronic Group, Ltd., 
The 

Tech. ograph electronic Products, 

‘ 


te 


GEAR | aq gear SYSTEMS 
Aero Coot ols, L 
British T mL. , Co., Ltd., 
The 


p-qnten), Ltd., David 


yell ‘Hinsiowers), hae, J. R. 
. V. Engineerin: , Lid. 
<a, ’ The 
Graseby Instruments, Ltd. 
Opperman, 


Rose Brothers (Gainsborough), Led. 


GENERATORS, ELECTRIC 

Aecrocontacts (Sales), Ltd. 

British Thomson- Houston Co., Ltd., 
The 


City Electrical Co. 
me - Aero Electrical Services, 


, H. tr 
Newton Brothers (Derby), Led. 
Petbow, Ltd. 
Plessey Co., Ltd., The 
Rotax, Lid 
Stewart Aeronautical Supply Co., 
t 
Vernons Industries, Ltd. 
Whittemere (Aeradio), Lid., A. J. 


GLASS, SA 
Suntex Safety Glass Industries, Ltd. 
Triplex Safety Glass Co., Ltd., The 


GRINDING EQUIPMENT 
also Tools, Machine) 
Black and Decker, Ltd 
Desoutter 


an Moppes 
Tools), Ltd., L. M. 


GROUND Fa tabny | UNITS 
(see also Engine 
tacts (Ground 


Batteries, 


Chloride Ltd. 
Aero Maintenance Equipment, Led. 


GUNS.—see Armament 


GYRO sod g pa 
Aerocontacts (Sales), 
Brown, Ltd., 
Elliott Brothers (London), Led. 
E.M.O. Instrumentation, Ltd 


Ltd. 
Kelvin an and Hughes (Aviation), Ltd. 
Newmark, , Louis 


Newton and and Co., H. T. 

Pullin and Co., Lid., R. B. 

Reid and Sigrist, Ltd. 

Smiths Aircraft Instruments, Led. 
Sperry Gyroscope Co., Ltd. 

yest Aeronautical Supply Co., 
Test oe Led 
WwW Co. (Aircraft), Ltd., 


Wynnstruments, Led. 
HAIR, RUBBERIZED 


lstery, Led. 


i , Led. 
Rumbold and Co., Ltd., L. A. 
Xetal Products, Ltd. 


HANDLING soyires ENT, 
AIRCRAFT 


ry. Aero paatesonance Equipment, Aarm 
viation ’ 
Brown Brothers a Lee 


Clapham Park Motors, 


Dart Aircraft, Ltd. 


Lansing Bagnall, Ltd. 

Leytonstone Jig and Tool Co., Ltd. 

Mercury Truck and Tractor Co., 

Pieces k and Engineering (Bristol). 
Pea. ; 

Ross, Ltd., S. Grahame. 

Vernons Industries, Ltd. 

HANGARS 
Aerocontacts (Ground Equipment), 
British Insulated Callender's Cables, 
Costain, Ltd., Richard 

Engineering Co., Ltd., The 
S. M. D., Led. 


HANGARAGE 
Aviation Traders 


Coseley 
Say” Avision ti 
HARNESSES, AIRCREW 
atacts (Sales), Ltd. 


» Led 
" iy» The 


. Q. Parachute Co., Ltd. 
Air Chute of Great Britain, 


King Aircraft Corporation 
Lancefield Sees Cenpenene, Led. 


N and Co 
Rumbold and Co., Ltd., L. A. 
a Aeronautical ” Supply Co., 


HEATERS, AIRCRAFT 
Gallay, Ltd. 
, Led. 

Aircraft Services, Ltd. 
Gas Turbine Equipment), 


, Led. 
General Electric Co., Ltd., The 
HEAT-EXCHANGERS 
Gallay, Ltd. 


HEAT-RESISTANT ALLOYS 
see also Steels; Alloys, ferrous, 


etc.) 
Brown Bayley Steels, Led. 
Ferro Enamels, Ltd. 
Firth- Hage J meee Steels, Ltd. 
Hadfields, L 
and Pickles, 
Johnson | Le., 





oor Alloy ‘Steelworks Ltd. 
Mond § Nickel Co.. Ltd., 
Thermo- . Led. 
Wiggin and Co., ‘Led., Henry. 
Wilson and Sons ( (London), Led. 


HEATING EQUIPMENT, 
INDUSTRIAL PROCESS 
Acpena tacts (Ground Equipment), 

td. 
_ Thomson-Houston Co., Ltd., 
Dragonair, Ltd. 
French and Sons, Ltd., Thomas 
General Electric Co., Ltd., The 
Philips Electrical, Ltd. 
HELICOPTER AGENCIES AND 
SPARES 


Blot Bquipmen Led. 
ui t, 
Hordern- ~~ 


(Seles), Ltd. 
Newton and Co., 
Ross, Ltd., S. eiathe 


HONEYCOMB, METAL 
Ltd. 
Roe and Co., Ltd., A. V. 
HOSE, FLEXIBLE 
enance 


Dunlop Rubber Co., Lid. 
Gabriel Manufacturing Co., Lid. 
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Hydraulic Brake 
n=, Tartine ie AN 
soneah and Co., H. T. 
hall Sed, Ltd., The 

fed. ; ; 

acks, Ltd. 

i ing, Ltd. 

Skyhi, Ltd. 
Ss Co., Ltd. 

Co., Ltd., Ronald 
Western Manufacturing (Reading), 
Wilmot Breeden, Ltd. 

IGNITION EQUIPMENT 
pment 


, Ltd. 
Houston Co., Ltd., 


Rotax, Ltd. 

Whittemore (Aecradio), Ltd., A. J. 

INSPECTION EQUIPMENT 
Chemical Led. 


Engineering Products, 
jepeenstene Hp tat Few Ca. Led. 


Newton and Co., H. 3: nee. 
Sd Products, Ltd. 





Precision 
R.P.R. Patents, Ltd. 
INSTRUMENTS, AIRCRAFT 
AND NAVIGATIONAL 
Aerocontacts (Sales), Ltd. 
Aldis Brothers, Ltd. 


Avimo, Ltd. 
Brown, Ltd., S. G. 
Cossor, Ltd., 


A. C. 
Dent and Co. and Johnson, Ltd. 
Elliott Brothers (London), Led. 
Ferranti, Ltd. 


Sieh Divarets Sessions, Led. 
General Electric Co., Ltd., The 
Graseby I 


nstruments, 
Kelvin and Hughes (Aviation), Ltd. 
Kent, Ltd. 





td. 
Test , Ltd. 
Sn ee thinceatt), Led., EB. D. 
Wynnstruments, Ltd. 


INSULATION, ELECTRICAL 


Ltd. 


Hellermann, 
Imperial Chemical Industries, Ltd. 
Precision Rubbers, Ltd. 


(Continued on page 411) 
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unrivalled for aircraft cabin furnishing 





Connolly 
LEATHER 


and 


UPHOLSTERY MATERIAL 


v, 


DULON is the Registered 
Trade Mark of Dunlop Rubber 
Company Limited. 
Both are available in an 
extensive range of colours in keeping with 
contemporary design and in matching shades, 
for use separately 


or in combination. 


Enquiries for samples and prices welcomed. 


Connolly Bros. (Curriers) Limited 47% 
Chalton Street, Euston Road, London, N.W.1. Phone: Euston 1661/5 


Stand 88 SBAC. Show, Farntowugh 
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SPECIFY GOODYEAR 














YUWSEliESS AIRCRAFT TYRES 


MORE RELIABLE 
LIGHTER 


COOLER RUNNING 





THIS LATEST DEVELOPMENT ALSO 
MEANS THE END OF TUBE TROUBLES 


Here are the aircraft tyres of the future - Goodyear 
Tubeless. Specify them now. They set a completely new 
standard of tyre safety, offering greatest-yet protection 
against sudden bursts during today’s high-speed 
landings and take-offs. 

Of equal importance, these new tyres save weight. 
The amount saved per aircraft depends, of course, on 
the size, type and number of wheels. It can amount to 
as much as 94 Ibs. on multiple-wheel aircraft. 


Goodyear Tubeless Aircraft Tyres eliminate all 
tube and valve problems and are cooler running than 
ordinary tyres. There’s no troublesome job of fitting 
the tubes in the casing and the valve is made an integral 
part of the wheel. 

lhe ‘ air-sealing’ wheel features needed for tubeless 
tyres can be embodied in new wheel design without 
difficulty and in certain cases wheels using ordinary 
tyres at present can be adapted. Cross-sections of two- 
wheel designs are shown below. 


MORE DETAILS? 


If you want to know more about this latest Goodyear 
development, consult the Aviation Division. 








APORUNG LiMOVED 


KNURUNG REMOVED 









d J STANDARD 'O RING 
Z| caer , o" 
; SS 
Waaw SEZs, SS 

hed WWW ¥ GK hh j 
J Dy Z (==> ! h ie} | 
— 4 Sua . | 
j | A>. | AWE Tl | 
; | 


Sy 


| 
CLAMP -is TYPE wave 
WITH STAMOARO EXTE 
i 











REMOVABLE FLANGE TYPE WHEEL DIVIDED TYPE WHEEL 











THE GOODYEAR TYRE & RUBBER CO. (G.B.) LTD - 


AIRCRAFT TYRES Ci) a7 7D WHEELS, BRAKES 


Ar Yale), | 
PRODUCTS 





AVIATION DIVISION + WOLVERHAMPTON & WALLASEY 
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insulation, Electrical (Continued) 


Rist’s Wires and Cables, Ltd. 
Standard Insulator Co., Ltd., The 
“= Cable and Rubber Co., 


Telegraph Construction and Main- 
The 


Whittemore (Acradio), = eA 
Wills Pressure Filled Joint Ring, Ltd. 


INSULATION, SOUND 

Anticoustic 
Cementation (Mulffelite), Ltd. 
Cullum and Co., Ltd., Horace 
Delaney Gallay, Ltd. 
Detuners, Ltd. 

Fibreglass, Ltd. 
— 5 Plastics Industries, Lid. 
umbold and Co., Lid., L. A. 
Standard Insulator Co., Ltd. 
Thermo- tics, Led. 


The 


INSULATION, THERMAL 
B. X. Plastics, Ltd. 
Bell's Asbestos and Engineering, 


mo” and Co., Ltd., G. H. 
Burnley Aircraft Products, Ltd. 
Delaney Gallay, Ltd. 
Ex Rubber Co., Ltd. 
Fil ss, Ltd. 
stics Industries, Ltd. 

umbold and Co., Ltd., L. A. 
Standard Insulator Co., Ltd., The 
Thermo-Plasti 


stics, Ltd. 
Turner Brothers Asbestos Co., Ltd. 


7 
Aviation Traders 
British Aviation i= Co., Ltd., 
Derby Aviation, Ltd. 
JACKS, AIRCRAFT COMPONENT 
Aero Controls, Ltd. 
Aero Maintenance Equipment, Ltd. 
British Messier, Ltd. 
Clapham Park Motors, Ltd. 
Dowty Senne Ltd. 
a Co., Ltd. 
Eagle $s, 
Electro Hydraulics, Ltd. 
Exactor, Ltd 
Fairey ‘Aviation Co., tte The 
Hymatic , Ltd., The 
Leytonstone Jig as Co., Ltd. 
Hydra’ 


.» Led. 
Palmer Tyre. Ltd., 
Power Jacks, Ltd 
Reilly ing, Led. 
Rotax, Ltd. 
styaest Aeronautical Supply Co., 


Trist and Co., Ltd., Ronald 

ba Manufacturing (Reading), 
id 

Westminster Airways Servicing, Ltd. 


JACKS (LIFTING, FOR 

MAINTENANCE, ETC.) 
Aero Controls, Ltd. 
Acrocontacts (Sales), Led. 
Aero M 


Brown Brothers (Aircraft), Ltd. 
Clay Park Motors, Ltd. 
le Aircraft Services, Ltd. 





Ltd. 








$, 
Reilly rau Ltd. 
Ross, Ltd., S. Grahame 
Rotax, Lid. 
Skyhi, Ltd. 
Stewart Aeronautical Supply Co., 


Ltd. 
Trist and Co., Ltd., Ronald 


JIGS AND FIXTURES 
Abbey Panel and Sheet Metal Co., 
Lrd., 
Aerocontacts (Ground Equipment), 
Ltd. 


Attewell and Sons, Ltd., 
Aviation Traders Cinnpesering), Ltd. 


The 
(Cheltenham), 


Ltd. 

Hordern-Richmond Gales Ltd. 

rwin Ly Partners, Lt E. G. 
Aero Eng: 

Jameson, Ltd., J. L. 








and Partners, 
Taylor (Metal- Workers), Ltd., F. 
Th (EB Lrd., SF: 





rgineers), 


Westminster Airways Servicing, Ltd. 

Wilmot Breeden, Ltd. 

JIGS AND part ee” STANDARD 
ARTS FOR 


Aero Cannel Led. 
ucts, _~m 


Purefoy Unit Tooling, Ltd., - B. 
Ross, Ltd., S. Grahame 


JOINTING MATERIALS AND 
COMPOUNDS 
(see also Gaskets; Sealonts; and 
Sealants, Runway Jointi ) 
Aero Maintenance Equipment, Ltd. 
Aircraft Materials, Ltd. 


and 


» Led. 


Boorn » Thomas 

British Belting —- ee Led. 

British Paints, Ltd. 

Cellon, Ltd. 

Clapham Park Motors. Ltd. 
Mechanical Joints, Ltd. 


Dunlop Rubber Co., Ltd. 
Electro-Hydraulics, Ltd. 


Wireless Telegraph Co., 


mo Manufacturing Co., Ltd., 


Leytonstone Jig and Tool Co., Ltd. 
Palmer Tyre, Ltd., The 
Rawiplug Co., Ltd., The 
Ryland, Ld. Liewellyn 
Insulator Co., Ltd., The 

Super OF t Oil Seals and Gaskets. Ltd. 
Telegraph Construction and Main- 

tenance Co., Ltd., The 
Titanine, Ltd. 
Trist and Co., Ltd., Ronald 
Turner Brothers Asbestos Co., Ltd. 
Walker and Co., Ltd., James 
Wellworthy, Ltd. 
Wilkinson Rubber Linatex, Ltd. 


JOINTS, UNIVERSAL 
Aero Controls, Ltd. 

Amal, Ltd. 

Avica Equipment, Ltd. 


G Ltd. 

Hardy Spicer Ltd. 

I.V. Pressure Controllers, Ltd. 
Laycock Engineering, Ltd. 
Mollart Engineering Co., Ltd., The 


LABORATORY EQUIPMENT 
(see also Test Equipment) 
Boulton Paul Aircraft, Ltd. 
Bryans Aeroquipment, Ltd. 
Elliott Brothers (London), Ltd. 
Goodmans Industries, Ltd. 
Graseby Instruments. Ltd. 
1.V. Pressure Controllers, Ltd. 
Measuring yg (Pullin), Ltd. 
Muirhead and Co., 
Rose Brothers (Gainsborough), Ltd. 
Solartron Electronic Group, Ltd., 


The 
Southern Instruments, Ltd. 


LANDING GEAR 
Boulton Paul Aircraft, Ltd. 
British Messier, Ltd. 

Dowty E uipment, Ltd. 
Electro-Hydraulics, Ltd. 
Fairey Aviation Co., Ltd., The 
Field Aircraft Services. Ltd. 
Lockheed Hydraulic Brake Co., Ltd. 
Opperman, Ltd., S. E. 
Vickers-Armstrongs (Aircraft), Ltd. 


LIFEJACKETS 
Aerocontacts (Sales), Ltd. 
Elliot Equipment, Ltd. 
Expanded Rubber Co., Ltd. 
—— and Sons (Manchester), 
ad., P. 


_ Plastics Industries, Ltd. 
are stries, Ltd. 
R. F. D. 


Siebe, and Co., Ltd. 
—— Aeronautical ‘Supply Co., 


LIFE-SAVING EQUIPMENT 
OTHER THAN SPECIFIED ITEMS 
Aerocontacts (Sales), Ltd. 

Aircraft Materials, > 
aaous ho Co., Ltd., G. H. 


Easco poy er Sg ae Led. 
Elliot Equi 


chester), Ted. P. 
ines Air Chute of Great Britain, 


ablo ‘Plastics Industries, Ltd. 
idde Co., Ltd., Walter, The 

Lea Bridge Industries, Ltd. 

M. L. Aviation Co., Ltd. 

Martin-Baker Aircraft Co., Ltd. 

Peradin and na, Ltd. 


> Pini Rocket Apparatus, 


seats, and Co., Ltd. 

— Aeronautical Supply Co., 
td. 

Ultra Electric, Ltd. 


LIGHTING EQUIPMENT, 
AIRCRAFT 
Aecrocontacts (Sales), Ltd. 
Acronautical Trades and Manufac- 


turing Co., Ltd. 
British omson-Houston Co., Ltd., 
The 


Field Aircraft Services, Ltd. 
lectric Co., Ltd., The 


Philips Electrical, Ltd. 

Rotax, 4 

Scottish Aviation, Ltd. 

a Aeronautical Supply Co., 
t 

Suntex Safety Glass Industries, Ltd. 

Thorn Electrical Industries, Ltd. 

Venner Accumulators, Ltd. 

Venner, Ltd. 


LIGHTING epeveene. 
AIRFIELD 
Aqpeqentants (Ground Equipment), 


td. 
Aeronautical Trades and Manufac- 
turing Ce., Lt 
= Thomson-Houston Co., Ltd. 
City Electrical 
Easco her (Holdings), Led. 
I~ Aero Electrical Services, 
td 
General Electric Co., Ltd., The 
Harley Aircraft Landing Lamps 
International er Led. 
Philivs Electrical, 
a i nT Supply Co., 
Telceraph Connon and Main- 
tenance Co., , The 
Thorn Electrical +k Ltd. 


LIGHTING EQUIPMENT, 
FACTORY AND OFFICE 
British Thomson-Houston Co., Ltd., 


C.W.C. Seigment, Ltd. 

City Electrical 

General Electric Co., Ltd., The 

Philips Electrical, Ltd. 

a mo - Glass potuanten, hae. 
elegra truction - 

Co., Ltd., The 
Terry and Sons, Ltd., Herbert. 
Thorn Electrical Industries, Ltd. 


LOCK WASHERS, LEAKPROOF 
t Materials, Ltd. 
Dowty * seals, Ltd. 


LOCKNUTS 
Aerocontacts (Sales), Ltd 


Miller Aviation, Ltd. 
Simmonds Aerocessories, Ltd. 
Whitehouse Industries, Ltd. 


LOCKS, DOOR 
Baynes Aircraft Interiors. Led. 
King Aircraft 
Midland Aeroquipment, t. Ltd. 
Ross, Ltd., S. Grahame 
Wilmot Breeden, Ltd. 


LUBRICANTS 
Aircraft Materials, Ltd. 
Bri » Led., The 


Esso Petroleum Co., Ltd 

Manchester Oil Refinery (Sales), Ltd. 
Mobil Oil Co., Ltd. 

Shell-Mex and 'B. P., Ltd. 

Wakefield and Co., Ltd., C. C. 
Wakefield-Dick Industrial ‘Oils, Ltd. 
LUBRICATING . 4“ 
FOR SERVICING 
Acpoquasatts (Ground Equipment), 

td. 
Tecalemit, Ltd. 
Thom: Bros. (Bilston), Ltd. 
Wakefield and Co., Ltd., C. C. 
MAGNESIUM AND ITS ALLOYS 

Birmetals, 
High Duty Alloys, Ltd. 

s-Johnson Stampings, Ltd., 
Magnesium Elektron, Ltd. 
Ravensbourne Metal Co., Ltd. 
Sterling Metals, Ltd. 
Stone and Co. (Chariton), Lrd., 
Wilson and Sons (London), Ltd., W. 


MAGNETOS 
British Thomson-Houston Co., Ltd., 


ie 
1 Aero Electrical Services, 


Field Aircraft Services, Ltd. 
General Electric Co., Ltd., The 
Hants and Sussex Aviation, Led. 
Newton and Co., H. T. 
Rotax, Ltd. 

Aeronautical Supply Co., 


MAPS 
Foldex, Ltd. 
Hunting ——! Led. 
Meridian Airma 


MARINE wed 
Fairey Aviation Co., » The 
{in Pave taba 
td 


» Ltd. 
Vosper, Ltd. 


MARINE AIRCRAFT 
SERVICING EQUIPMENT 
os 7 meee (Gr Equipment), 


td 

Aero Maintenance ipment, Ltd. 
Clapham Park Motors, Ltd. 

Ross, Ltd., S. Grahame 
I Led. 


MATTING, WING WALKWAY 
as tacts (Ground Equipment), 
t 


Aero Maintenance ipment, Ltd. 
Clapham Park Motors, Ltd. 
Palmer Tyre, Ltd., The 


MECHANICAL HANDLING 
EQUIPMENT 
(other thon Tractors; Trucks; 


Handling Equipment, “Aireraft) 
——- J (Ground Equipment), 
t 


Aero Maintenance 
Aviation Traders i 
Clapham Park Motors, Ltd 
Hymatic Engineering Co., Ltd., The 


and Co. (Charlton), Ltd., J. 
Telefiex Products, Ltd. 
Trist and Co., Ltd., Ronald 


METAL vag i - 
Walterisation Co., » The 


METEOROLOGICAL 


INSTRUMENTS AND 
UIPMENT 


Suchy Holdings, Ltd. 
MICROPHONES 
ag re (Sales), Ltd. 


Brown. 
Easco blectrical (Holdings), Ltd. 
Co., The 


and Cables, 
Co., 


Telephones 
Stewart Aeronautical Supply 
td. 
Whittemore (Acradio), Ltd., A. J. 
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THE ANCILLARY INDUSTRY... 


Prey GUIDED 
COMPONENTS 
Abbey Panel and Sheet Metal Co., 
Liud., The 
Avimo, Led. 
Briggs Motor Bodies, Ltd. 
British Messier, Ltd. 
Brown, Ltd., w' G 
Cossor, Led., Cc. 
de Havilland Pe llers, Ltd. 
Dunlop Rubber , Led. 
E.R.S. (London), Ltd. 
Electro-Hydraulics, Ltd. 
Elliott Brothers (London), Ltd. 
English Electric Co., Ltd. 
Fairey Aviation Co., Ltd., The 
General Electric Co., Ltd., The 
a and Partners, Lid., Sir 


Graseby y hesumenen, Led. 


Hobson, Ltd., H. M. 
-Brown, Led. 
LV sure Controllers, Ltd. 
Lopes - Aircraft Components 
t 
Leytonstone Ji 9} tes Led. 
Marston Excel: 


Pullin and Co., Lid., R. B. 
Reilly Engineering, ‘Led. 
Rolls Razor, Ltd 

Southern, Tastrumenter ta. 





Sperry Gyroscope Co., 

Standard { home sl Co., ia. The 
Thermo-Piastics, Ltd. 

Vactric, Led. 

Venner Accumulators, Ltd. 
Vickers-Armstrongs (Aircraft), Ltd. 


MODELS, DISPLAY 
AND WIND TUNNEL, ETC 


Fairey Aviation Co., Ltd., The 
Hordern-Richmond ( (Sales), Led. 
Hun Acrosurveys, Lid. 

Suntex Safety Glass Industries, Led. 
Test Equipment (Models), Ltd. 
Westway Models, Ltd. 


MOTORS, ELECTRIC 
Aecrocontacts (Sai > 
— Thomson-Houston Co., Ltd. 


Brown, Ltd., 8. G. 

City Electrical Co. 

Eastern Acro Electrical Services, Ltd. 
English Electric Co., Ltd. 

General Electric Co., Ltd., The 
Newton and Co., ‘Be 

Plessey Co., Ltd., The 

Pullin and éo., Lrd., R. B. 

Rotax, Ltd 

Rotol, Ltd. 

Aeronautical Supply Co., 


Vactric, Ltd. 

bas 7 ay Manufacturing (Reading), 
td. 

Whittemore (Acradio), Ltd., A. J. 


MOUNTINGS 
SHOCK-ABSORBING 

Armstrong Patents Co., Led. 
British Messier, Ltd. 
Cementation (Muffelite), Ltd. 
Dowty Equipment, Ltd. 
Dunlop Rubber Co., Ltd. 
Fairey Aviation Co. Ltd., The 
Newton —" Co., y 2 

, Led., S. BE. 
Peradin and Watercraft, Ltd. 
Precision Rubbers, Ltd. 
St. Helens Cable and Rubber Co., 


Led. 

Silentbloc, Ltd 

an Aeronautical Supply Co., 
td 

Tufnol, Ltd. 

Whittemore (Acradio), Ltd., A. J. 


MUFFLERS, GROUND, 
FOR JET ENGINES 
Cementation (Muffelite), Ltd. 
Cullum and Co., Ltd., Horace W. 
Detuners, Ltd. 


NAMEPLATES 
Bakelite, Ltd. 
London Name Plate Manufacturing 
Co., Ltd., The 
Ross, Ltd., 8. Grahame 
Vosper, Ltd. 


NAVIGATIONAL AIDS 
Brothers, Ltd. 
Led., $ G. 


Brown, 
Cole, Lid., B. K 
Cossor, Lid., A. C 


Decca he Ltd., The 


Decca 
E.R.S. (London), Ltd. 
Ekco Electronics, Ltd. 


International Aeradio, Ltd. 

Kelvin and Hughes Aviation), Lid. 
Lancefield t ponents, Ltd. 
Murphy Radio, Ltd. 

Newton and Co., H. T. 

Pullin and Co., Ltd., R. B 


Redifon, Ltd. 
Salford Electrical Instruments, Ltd. 
Smiths Aircraft Instruments, 5 
Sperry Co., Ltd. 

— Acronautical Supply Co., 


NAVIGATORS’ PERSONAL 
INSTRUMENTS 


Aerocontacts (Sales), Ltd. 
Kelvin and Hughes (Aviation), Ltd. 
Nameplate Manufacturing 


Co., Ltd. 

Newton and Co., H. T. 

a Aeronautical Supply Co., 
t 


NUTS.—see A.GS. Parts, also 
Locknuts 


OIL COOLERS 
Sales), Ltd. 


-» Led. 
Supply Co., 
PACKAGI 

AND ATCH 


Brand and Ce, Led., R. 
Cossor, Lid., A. C. 


caeerey Arion 


Jablo Plastics Industries, Led. 

Microcell, Ltd. 

Park, Hedy, R. — Ly a 
(Packaging t 

naw he Engineering, Ltd. 


PACKAGING EQUIPMENT 


B.X. Plastics. Ltd 
Goodyear 7 “and Rubber Co 
(Great Britain), Ltd., The 


PACKINGS.—see Jointing 
Materials, Seals, Gaskets 


PAINTS, OTHER THAN AIRCRAFT 
FINISHES AND —_—, 
PROCESSES 


British Paints, Ltd. 
Cellon, Ltd. 


Docker Brothers 

Hall and Sons (Bristol and London). 
Ltd., John 

Imperia Chemical Industries, Ltd. 
—oe Manufacturing Co., Led., 


Modern Industrial Finishes, Ltd. 
Ryland, Ltd., Llewellyn 
Titanine, Ltd. 

Vulcan Products, Ltd. 


PAINT REMOVERS 
Brent Chemical Products, Ltd. 
British Paints, Ltd. 

Cellon, Ltd. 





“Texikoon” protection for a Ghost engine (R. A. Brand and 
Co., Ltd.). 


o., 
Docker Brothe: 
Hall and Sons. (Bristol and London), 
Ltd., John 


Modern Sa Finishes, nh gs 


PARACHUTES 
Aerocontacts 1 om » Led. 
Chemring, 


ws) ts Ltd. 


Q. Parachute Co., Ltd. 
Irving Ai Air Chute of Great Britain, 


PARTS, MACHINED 


(see “ Compenset, Tubulor 
m .e 
Pasa! snd Shee Met Co, 
td., The 


Lrd. 

Brown Brothers (Aircraft), Ltd. 
Burgess and C- Lid., G. H. 
Cornercroft, 
Engineering Prodece, Ltd. 

Fairey Aviation Co., 
Jameson, Ltd., J. L. 
Jameson Aero Led. 
ra Jig and Tool Co., Ltd. 
M Engineering Co., Ltd. 


» The 





n, Led., S. B. 
Co., 
R.F_D. Co., Ltd... 


Rolls Razor, Ltd. 
om Ltd., S. 
Rumbold and Co., Ltd., L. A. 
Rushton Eneineering oe 

» Led. 


» Led. 


estminster Cipwege Servicing, Ltd. 
) re Ltd., 
Yorkshire Sikentes Supplies, Ltd. 


PARTS, you~ * 
a Panel and Sheet Metal 
The 


Accles ‘and Pollock. Ltd. 

Brown Brothers (Aircraft), Led. 
Burgess and Co., Ltd., G. H. 
Eagle Aircraft Services, Led. 
Lancefield emer 


Co., 


Pipework and Bngineering (Bristol), 


Reynolds is Co., Ltd. 
Ross, Ltd., S. 
Rumbold and Co., Ltd., re A. 


Samlesbury 
Talbot Stead Tube Co., ade 


ns ns I~ teal AERIAL, ETC. 
Acrofilms, 
y ee Led. 
Fairey Air Surveys, Ltd. 
Phot i 


Ss Ppplies 
Iiford, Ltd. =e 


Kodak, Ltd. 
Meridian Airmaos, Ltd. 
Vinten, Led., W. 


PIEZO-ELECTRIC MATERIALS 
| Co., Ltd. 
Plessey. Co. te Ca. he” 
ft 
echnical Ceramics, Led. 


PISTONS AND RINGS 
Field Aircraft — Led. 


PLASTIC METAL FILLERS 
Rawplug Co., Ltd., 
Laminated Wood Products, 


expen tAsTics. EXPANDED 

ablo Plastics Industries, Ltd. 

Microcell, Ltd. 

Miles, Ltd., F. G. 

Thermo-Plastics, Ltd 

PLASTICS, EXTRUSIONS 

B.X. Plastics, L 

Crane kia. 


Hellermann, 
Miles, Ltd., 


Rien Wines end Ce 
St. Helens Cable ane *Rubter Co., 


td. 
Laminated Wood Products, 


ML. A Co., Led. 
Microcell, Ltd 
Miles, Ltd., F 


Miles, me 
9 lens Cabic and Rubber Co., 
t 


Led. Lamina’ ted Wood Products, 
td. 
Suntex Safety Glass Industries, Ltd. 
Thermo-Plastics, , 

Asbestos Co., Ltd. 
LAMINATED 


Turner 


testis, id 
Sg t 
Plastics, 


B.X 

Bakelite, Ltd. 
Brand and Co., Ltd., R. A. 
British Paints, Ltd. 

Dart Aircraft, Ltd. 





- } ace (Bilston), Led 

» Led. 

Turner Brothers Asbestos Co., Ltd. 

Uhthorn Bros., Ltd. 

Wills Pressure Filled Joint Ring, Ltd. 
ASICS, MOULDED 

Aeroplastics. ‘ 

Attewell and Sons, Ltd., B. 

Chelton (Electrostatics), Ltd. 


(Continued on tage 413) 
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ALL COMPONENTS FROM THE HOT’ 
END TO GUIDED MISSILES IN 
SHEET METAL FABRICATION 


It pays to consult B-A-P-Ltd 
specialists in the 
Manufacture, 
Development, 
Production and | 
Repairs of... 4 








EXHAUST UNITS-VAPOUR 
Jom PIPES- FLAME TUBES --- 
| DISCHARGE NOZZLES: 
COMBUSTION CHAMBER 
HEAT SHROUDS- INLET 
BRANCH EXTENSION 
UNITS- FRONT NOZZLE 
BOX PANELS- COOLING 
AIR MANIFOLDS: -:> 
ANNULAR COMBUSTION 
CHAMBERS: FIRE-WALL 
UNITS - EXPANSION 
BELLOWS - INSULATION 
BLANKETS - OIL TANK 
UNITS ETC. 


A.D and A.R.B approved 





... JET PIPE ASSEMBLIES: 


— in 7" 
my’) 
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CARAVAN SITE 
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Both the “Bristol” Type 173 Twin Rotor Helicopter and the “Bristol” Type 171 
Sycamore Helicopter use LAYRUB as the main drive between engines and 
rotors; and on the Armstrong Siddeley Sapphire Jet Engine LAYRUB is used 


for auxiliary drive. 
The rubber trunnion blocks of the Layrub coupling give a smooth vibration-free drive. 


Contact us for details of these couplings and shafts, developed especially to the requirements of the 


aircraft industry. 


While at the show, call and see us; we shall be 


delighted to discuss transmission problems with you. 
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SERVING AVIATION THROUGHOUT THE WORLD 
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STEWART AERONAUTICAL SUPPLY COMPANY LTD. 





Adastral House, 


Lowfield Heath, 
BSOLETE AND OBSOLESCENT 
TEMS ALSO AVAILABLE 


Crawley, 


Sussex 

















IN THE FORM OF 


CENTRISPUN 
CASTINGS 


When your design calls for the lower thermal e 
pansion characteristic of ferritic steels, consi sao 
centrispun rings in the new 507 quality. High yield 
ratio and tensile properties, more than twice the 
- rupture stren <n "a S62 type at 600/650°C, and 
improved welding character odes 
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Mining and Chemical Products Ltd- 86 Strand London WC2- Phone Temple Bar 6911 
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PUTER CONTROLLED 
TE PROFILING MACHINE 





This machine is capable of cutting accurate two dimensional 
templates of any shape directly from numerical information, 
and eliminates many of the practical difficulties normally 
associated with this operation. The two kinematic slides of 
the machine are controlled simultaneously by continuous 
digital information read from a magnetic tape. Very high feed 
rates can be used and close dimensional tolerances maintained. 


Visit STAND No.7 S.B.A.C. EXHIBITION 
3rd - 9th SEPTEMBER 


FPERRANTL LD. 


FBRRYV ROAD: EDINBURCH 


TELEPHONE: GRANTON 89181 


ES/T34 








Flight, 31 August 1956 







La 
bt, 
Se 






HELPING THE WORLD TO FLY 


THE SMITHS GROUP OF AVIATION COMPANIES 
CRICKLEWOOD - LONDON *- NW2 * ENGLAND 


SMITHS AIRCRAFT INSTRUMENTS LTD * KELVIN 

& HUGHES (AVIATION) LTD ~° K.L.G. SPARKING 

PLUGS LTD © WAYMOUTH GAUGES AND 
INSTRUMENTS LTD 


CO-OPERATION FOR BETTER SERVICE 


TGA SM45 











FLIGHT, 31 August 1956 
THE ANCILLARY 
Plastics, Moulded (continued) 


Cornercroft, Ltd. 
rane » Led. 


"Glass Industries, Ltd. 
struction and Main- 
tenance Co., Ltd., The 

Thermo- L 


» Led. 

Thompson Bros. (Bilston), Ltd. 
Tufnol, Ltd. 
Uhlhorn Bros., P. 
Wilmot Breeden, L 

PLASTICS, aha MATERIALS 
B.X. Plastics, Ltd. 
Bakelite, Ltd. 
Ferro Enamels, Ltd. 
Fothergill and Harvey (Sales), Ltd. 
Goodyear Tyre and Rubber Co 


Imperial Chemical Industries, Ltd. 


Uhthorn Bros., ‘Ltd. 


pLAstice, SHEETING 
B.X. Plastics, Ltd 
Bakelite, Ltd. 
British Paints, Ltd. 
Cox and Son, Ltd., John 
Crane Packing, Ltd 
ms - Rub! Co., Ltd., 


peeee Ant Aviation Co., Ltd., The 
Lancefield Aircraft Components, Led. 
Microcell, Ltd. 

~~. Laminated Wood Products, 


Dulon 


t 
Suntex Safety Glass Industries, Ltd. 
Telegraph re and Main- 
tenance Co., , The 

Thonn Pasties, Tia. 
Tufnol, Ltd. 
Uhihorn Bros., Ltd. 

PLATING, ELECTRO- 
Peradin and Watercraft, Ltd. 
Reid and Sigrist, Ltd. 
PLATING EQUIPMENT, ELECTRO- 
—a (Ground Equipment), 


Porridge, Wilson and Co., Ltd. 

rises. SPARKING 

IGNITER 
a NSales. Ltd. 
K.L.G. S$ ing | Plugs, Ltd. 
Lodge Plugs, Lt 
Newton and Co., T. 
Stewart Aeronautical Supply Co., 
Lid. 
PLYWOOD 

Aerocontacts (Sales), Ltd. 


Microcell, Ltd 
Saro Laminated Wood Products, Ltd 


PRERMATIC SYSTEMS 
Brown, Ltd., S. 
Dunlop Rubber ce, Ltd. 


Electro-Hydraulics, Ltd. 
Hymatic Eegineering Co., ie, The 
B. We td. 


Palmer Tyre, Ltd., The 

Rollason Aerocessories, L' 

Teddington Aircraft —-/ Ltd. 
PRESSES, POWER 

Fielding and Platt, Ltd. 

PRESSURE yams 
Dunlop Rubber Co., 
Electro-Hydraulics, te 
ary 4 and (London), Ltd., 

G. 


Lacy- Hulbert and Co., Ltd. 
Pi k and Engineering 
td. 
Reynolds Tube Co., Ltd. 
Siebe, Gorman and » Ltd. 
Thompson Bros. (Bilston), Ltd. 
tome y ye ~ EQUIPMENT — 
r Conditioning 
acme 
Abbey Panel and Sheet 


(Bristol), 


Metal Co., 


Briggs Motor Bodies, Ltd. 
Burgess and Co., Ltd., G. H. 
Burnley Aircraft Products, Led. 
Coopers Mechanical Joints, Ltd. 


INDUSTRY... 


ablo Plastics Industries, Ltd. 

lonstone Jig and Tool Co., Ltd. 
M.H.H. Engineering Co., Ltd 
Marston re Lid. 


Miles, Ltd., F 
Pressed Steel Co., Lid 
Riley, Ltd., t 


Rolls Razor, Ltd. 
Ross, Courtney and Co., Ltd. 
Rubery: Owen and Co., Ltd 

Les Cable and Rubber Co., 


a ae Engineering, Ltd. 
Sankey and Sons, Ltd., Joseph 
Taylor (Metal- Workers), Led., C. F. 
Terry and Sons, Ltd., Her bert 
Thompson Bros. (Bilston), Ltd. 


PROPELLERS.—see Airscrews 


PROTECTIVE PROCESSES 
(other than aircraft finishes) 
rand and Co., Ltd., R. A. 

a » Ltd. 

Dragonair, Ltd. 
Ferro Enamels, Ltd 
Hall and Sons (Bristol and London), 

Lrd., John 
Imperial Chemical Industries, Ltd. 
Kenilworth Manufacturing Co., Lrd., 


The 
Modern Industrial Finishes, Ltd. 
Peradin and Watercraft, Ltd. 

e Co.. Ltd., The 

Steel and Co., Ltd., J. M. 
Telegraph Construction and Main- 

tenance Co., Ltd., The 
Valay Industries, Ltd. 
Walterisation Co., Ltd., The 


PUBLICATIONS, TECHNICAL 
iy AND GENERAL 
Aviation Literature 
Boulton Paul Aircraft, Ltd 
Faber and Faber, Ltd 


Fairey Aviation Co., Ltd., The 
lliffe and Sons, Ltd. 





Lodge chemical cleaner for air- 
craft plugs. 


International penne, Ltd 
Methuen and Co., 
Pitman and Sons, se _ we 


PUBLIC yt pb Syeerenaner, 


Easco Electrical “Holdings, Ltd. 
Sonens Electric Co., Ltd., The 
y Radio, Ltd. 
My ~ to Led. 
ttemore (Acradio), Ltd., A. J. 


PUBLIC-ADDRESS EQUIPMENT, 
GROUND 


ere (Ground Equipment), 
td. 
British Communications Corporation, 


Ltd. 
Basco Electrical (Holdings), Ltd. 
General Electric Co., Ltd., The 
International Aeradio, Ltd. 
Philips . om Ltd. 
Redifon, Lt 
— rd ‘Telephones and Cables, 


t 
Whittemore (Aeradio), Ltd. A. J. 
PUMPS, AIR PRESSURE 
AND VACUUM 
Aerocontacts (Sales), Ltd. 
Atlas Copco (Great Britain), Ltd. 
Eagle Aircraft Services, Ltd. 
Field Aircraft Services, Ltd. 
Hymatic Engineering Co., Ltd., The 
Lacy-Hulbert and Co., Ltd. 


Murphy trans- 
mitter - receiver 
T.R.8193, and its 


control unit. 


Newton and Co., H. T. 

Plessey Co., Ltd., The 

Pulsometer Engineering Co., Ltd., 
ie 

Rollason Aecrocessories, Ltd. 

Rotax, Ltd. 

a Acronautical Supply Co., 
td 


Williams and James (Engineers), Ltd. 


PUMPS, FUEL AND OIL 

Aerocontacts (Sales), Ltd. 
Amal, Ltd. 
Cornercroft, Ltd. 
Dowty Fuel Systems, Ltd. 

le Aircraft Services, Ltd. 
Field Aircraft Services, Ltd. 

ight Refuelling, Ltd. 

Hobson, Ltd., H. M. 


Integral, Ltd. 
Lucas (Gas Turbine Equipment), 
H. T. 


Ltd., Josep! 
Newton and Co., 
Plessey Co., Ltd., The 
oe Engineering Co., Ltd. 
ineering, Ltd. 
Self- babes Pump and Engineering 
Led. 
me“. Aeronautical Supply Co., 
Wayne Tank and Pump Co., Ltd. 
Zwicky, Ltd. 


PUMPS, HYDRAULIC 

Aerocontacts (Sales), Ltd. 
Aero Mai Equipment, Ltd 
British Messier, Lid. 
Clapham Park Motors, Ltd 
Dowty Equipment, Ltd. 
Eagle Aircraft Services, Ltd 
Electro-Hydraulics, Ltd. 

Field Aircraft er Led. 
Ficiding and Platt, L’ 
H.M.L. (Engineering), ‘Lid. 
Hobson, Ltd., H. M. 
~~ Ltd. 

Lockheed Hydraulic Brake Co., Ltd. 
Lucas (Gas Turbine Equipment), 





Ltd., Joseph 
Newton and Co., H. T. 
Co., Ltd., The 


lessey 
Power Jacks, Ltd. 
Pulsometer Engineering Co., Ltd., 
The 
Reilly Engineering, Ltd. 
Rover Gas Turbines, Ltd. 
Sperry Gyroscope Co., Ltd. 
iy Aeronautical Supply Co., 
td. 
Western Manufacturing (Reading), 
Led. 
td ot he oa 
Aerocontacts (Sales), 
Newton and Co., tT. 
aeou, t Pistol Rocket Apparatus, 
td 
Stewart Aeronautical Supply Co., 


Lrd. 
Y.S.C., Ltd., The 
RADAR EQUIPMENT AND 
COMPONENTS 
Aerocontacts (Sales), Ltd. 


Aeronautical Radio Services, Ltd. 
British Thomson-Houston Co., Ltd., 


The 
Brown, Lad, Ss. G. 
Cole, Ltd., E. K. 
Cossor, Lid. AS, 
Crane t 
Bees Radar, Led. 
E.R.S. (London), Ltd. 
Eagle Aircraft Services, Ltd 
Easipower, Ltd. 
Ekco Electronics, Ltd. 
Biliott Brothers GLondon), Ltd. 
Fairey Aviation Co., Ltd., The 
Ferranti, Ltd. 
Field Aircraft Services, Ltd. 
Gabriel Manufacturing Co. ps6. 
General Electric Co., Ltd., 
Hellermann, Ltd. 
International Aeradio, Ltd. 
Lancefield Ajrcraft Components, 
Ltd. 
Marconi’s Wireless Telegraph Co., 


Ltd. 
Miles, Ltd., F. G. 
Mullard, Ltd. 
Murphy Radio, Ltd. 
Newton and Co., H. 
Opperman, Ltd., S. E 








Sanders (Electronics), Ltd., W. H 

Savage and Parsons, Ltd. 

Standard Insulator Co., —~ The 

Standard Telephones Cables, 
Ltd. 

— Aeronautical Supply Co., 


Suchy Holdings, Ltd. 

Thermo-Plastics, Led. 

Vactric, Ltd. 

Wayne Kerr Laboratories, Ltd., The 

Whittemore (Aeradio), Ltd., A. J 
RADIO EQUIPMENT AND 

COMPONENTS 

Aerocontacts (Sales), Ltd. 

Aeronautical Radio Services, Ltd. 

Aeronautical Trades and Manufac 

turing Co., Ltd. 

Aviation Traders, Ltd. 

— Communications Corporation, 
t 

—_— Thomson-Houston Co., Ltd., 


ce 
Brown, Ltd., S. G 
Cole, Ltd., E. K. 
Cossor, Ltd., A.C. 
Crane Packing, Lid. 
Decca Navigator Co., Ltd., The 
E.R.S. (London), Ltd. 
Eagle Aircraft Services, Ltd. 
Easipower, Ltd. 
Ekco Electronics, Ltd. 
Elliott Brothers (London), Ltd 
Ferranti, Ltd. 
Field Aircraft Services, Ltd. 
General Electric Co., Ltd., The 
Hellermann, Ltd 
International Aeradio, Ltd 
Jig Design Co., The 


=~ s Wireless Telegraph Co., 
McMichael : Ltd 
Mullard, Lt 


Murphy Radio, Ltd. 
Newton and Co., H. T 
Plessey Co., Ltd., The 
Pye, Ltd 

Racal Engineering, Ltd 
Redifon, Ltd. 

Sanders (Electronics), Ltd., W. H 
Standard Insulator Co., Ltd., The 
Standard Telephones and Cables, 
t 
Stewart 
Ltd 


Thermo-Plastics, Ltd. 

Thorn Electrical "Industries, Ltd 
Ultra Electric, Ltd. 

Whittemore (Aeradio), Ltd., A. J 


Aeronautical Supp!y Co., 


Redifon G.142 dual automatic 
M/F locator beacon and marker 
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RADIO yng od bs go 
PLANNING AND SUPPLY OF 
Aecrocontacts (Sales), Ltd. 
Aeronautical Radio Services, Ltd. 
Aviation Traders ( a), Led. 
British Communications Corporation, 


td. 
British Thomson-Houston Co., Ltd., 
The 


Cole, Ltd., EB. K 

Cossor, Ltd., A. C. 

E.R.S. (London), Ltd 

Ekco Electronics, Lid 

Field Aircraft Services, Ltd. 
General Electric Co., Ltd., The 
Helliwells, Ltd. 

International Aecradio, Ltd. 


ns ~ he Wireless Telegraph Co., 

td. 

Mullard, Ltd 

Murphy Radio, Ltd. 

ney 2 td., The 

Racal Engineering, Ltd. 

Redifon, Ltd. 

a Telephones and Cables, 
td. 

Stewart Acronautical Supply Co., 


Ltd 
Whittemore (Aecradio), Ltd., A. J. 


RADIOGRAPHY AND X-RAY 
EQUIPMENT 
Iiford, Ltd. 
Kodak, Ltd. 
Philips Electrical, Ltd. 


RECORDERS, SOUND 
British Communications Corporation, 
Led. 
General Electric Co., Ltd., The 
Stewart Aeronautical Supply Co., 


Ad 
Thermionic Products, Ltd. 
Whittemore (Aeradio), Ltd., A. J 


RECTIFIERS 
British Thomson-Houston Co., Ltd., 
Th 


/¢ 
Electro-Hydraulics, Ltd. 
General Electric Co., Ltd., The 
Mullard, Ltd 
Partridge. Wilson and Co., Ltd. 
Philips Electrical, Ltd. 
Salford Electrical Instruments, Ltd. 
Standard Telephones and Cables, 


Lid 
Stewart Supply Co., 
L 


A 

Westinghouse Brake and Signal Co., 
td 

Whittemore (Aeradio), Ltd., A. J. 
REFRACTORY MATERIALS 


Del Gallay, Ltd. 
Ferro Enamels, Ltd. 


Aeronautical 


REFUELLERS.—+see Fuelling 
Equipment 


RELAYS, ELECTRICAL 
Aerocontacts (Sales), Lt 
Aeronautical ~ and Manufac- 

turing Co., Lt 
British {<1 a Co., Led., 


The 
Dowty Nucleonics, Ltd. 
Bagle Aircraft Services, Ltd. 
Eastern Acro Electrical 
Led 
Blectro-Hydraulics, Ltd 
Elliott Brothers (London), Ltd 
Ferranti, Ltd 
Field Aircraft Services, Ltd. 
General Electric Co., Ltd., The 
Graseby Instruments, Ltd. 
Hi Relays, Ltd 
Measuring Instruments (Pullin), Ltd 
Newton and Co., T. 
Rotax, Ltd 
Sanders (Electronics), Ltd., W. H 
Sangamo Weston, Ltd 


Services, 


Standard Telephones and Cables, 
Ltd 
Stewart Acronautical Supply Co., 


td 
Thorn Electrical Industries, Ltd. 


neneness PARACHUTE, 
P-TANK, ETC. 
G.Q. Parechute Co., , Led o 
“e Air Chute ol reat Britain, 


M.L. Aviation Co., Ltd. 
Silentbloc (Ltd 


RESISTORS 
Aerocontacts (Sales), Ltd. 
Aeronautical Trades and Manufac- 

i td. 
British son-Houston Co., Ltd., 


The 
Eagle Aircraft Services, Ltd. 


ery Aero Electrical Services, 
Field Aircraft Services, Ltd. 

General Electric Co., Ltd., The 
Newton Se H. T. 
Plessey Co Lrd., The 
Rotax, Lid. 


a Aeronautical Supply Co., 


Tyeepagh Electronic Products, 
Whittemore (Aeradio), Ltd., A. J. 


RHEOSTATS 
Acrocontacts (Sales), Ltd. 
Aeronautical Trades and Manufac- 

uring td. 


t e Lb 
City Electrical Co. 
jagle Aircraft Services, Ltd. 
Field Aircraft Services, Ltd 
Newton and Co., H. T. 


Sopwast Aeronautical Supply Co., 
td 
Whittemore (Aecradio), Ltd., A. J. 





















Martin - Baker 
Mk 4 ejection 
seat. 


RIVETS.—see A.G.S. Parts 
RIVETING EQUIPMENT 
Aviation Developments, Ltd. 
Brown Brothers (Aircraft), Ltd. 
RUBBER, EXPANDED 
Seals, Ltd. 


Dowty » 
Kautex, Ltd. 
Peradin and Watercraft, Ltd 


RUBBER, GENERAL AND MECH- 
ANICAL 

(inel ding | sy theti rubbers and 

Bell's Asbestos and Encineering, Ltd 

Boorn » Thomas 


Cox and Son, Led., John 
Dowty Seals, Ltd. 








Firestone Tyre and Rubber Co., Ltd 
— Sons ( Manchester), 


Goodyear Tyre and Rubber Co. 
( Great Britain), Ltd. 
Hall and Hall, Led. 
Hellermann, Ltd 
Kautex, Ltd. 
Long and Hambly, Ltd. 
Microcell, Ltd. 
Newton and Co., H. T. 
td., The 
Peradin and Watercraft, Ltd. 
Precision Rubbers, .* 
Rawiplug Co., Ltd 
* - or Cable ad “Rubber Co., 
td. 


Silentbloc (Ltd 

Standard Insulator Co., Ltd., The 
Trist and Co., Led., Ronald 
Walker and Co., Ltd., James 
Wilkinson Rubber Linatex, Ltd. 


RUST asmeves AND 
INHIBITORS 
(see also Corrosion Inhibitors, and 
Protective Processes) 
oe s Asbestos and Engineering, 


Ad 
Brent Chemical Products, Ltd. 
Esso Petroleum Co., Ltd. 
Imperial Chemical industries, Ltd. 
Modern Industrial Finishes, Ltd. 
Py 


Valay Industries, Ltd. 
Walterisation Co., Ltd., The 


SAFETY EQUIPMENT.—see Life- 
saving Equipment 


SALES, AIRCRAFT 
Aqneumes (Aircraft Distributors), 
td. 
Airwork, Ltd. 
Aviation Traders, Ltd. 
Derby Aviation, Ltd. 


Eagle le Aircraft 

Field Aircraft Services, Ltd. 
Hants and oom Aviation, Ltd. 
Miles, Ltd. 

Newton and Co. Gia Tv. 

Rollason Aircraft os Engines, Ltd 
Shackleton, Ltd., Ss. 

Whittemore Te Led., A. J. 


SALES, ENGINE 
os (Aircraft Distributors) 
td. 
Airwork, Ltd. 
Aviation Traders, Ltd. 
Derby Aviation, Ltd. 


t , Led. 
Field Aircraft Services, Ltd. 
ts Sussex Aviation, Ltd 


» ae 
Rollason Aircraft and Engines, Ltd 
Shackleton, Ltd., W. S. 
Whittemore (Aeradio), Led., A. J. 


SCRAP, PURCHASE OF 
Whittemore (Aeradio), Ltd., A. J. 


SCREWS.—see A.G.S. Parts 


SEALANTS 
B. B. Chemical Co., Ltd. 


British Paints, Ltd. 
Kenilworth Manufacturing Co., L4d., 


The 
Lea Bridge Industries, Ltd. 
Peradin and by ry Ltd. 
Trist and Co., » Ronald 


SEALANTS, Gpeeway JOINTING 
— h Paints, d. 

0 Plastics Industries, L 
Kenilworth Manufacturing ‘So., Led., 


SEALS.—+see also Jointing 


Me 
Boorn and Co., Ltd., Thomas 
Dowty Seals, Ltd. 
Hellermann, Ltd. 
Super Oil Seals Gaskets, Ltd 
Trist and Co. , Ronald 
Walker and Co., ‘tid James 
Wilkinson Rubber Linatex, Led. 


SEATS, AIRCRAFT 
Aerocontacts Sales), Ltd. 


Aecroplastics, Ltd. 

Baynes Aircraft Interiors, Ltd. 

Eagle Aircraft Services, Ltd. 

Fairey Aviation Co., Ltd., The 

a Equipment and Engineering, 
td. 

a . id Aircraft Components, 


Latex Upheioeary, Ltd. 

Microcell, Ltd. 

Rumbold and Co., Lrd., L. A. 

Samlesbury Engineering, Ltd. 
SEATS, - rr 


Folland Aircraft. Ltd 
Martin-Baker Aircraft Co., Ltd. 


FLIGHT 


SERVICING, AIRFRAME 
Airwork, , 
Aviation Traders i ing), Lid 
Derby ,~ 1 Ay yo 

Aircraft » Ltd. 


in bedee te Lid., Ys 
Field Aircraft Services, 
Hants and Sussex pt a Led. 
Helliwells, Ltd. 

tone Jig and Tool Co., Ltd. 
Rollason Aircraft and Engines, Led 
Sk ys, Ltd. 
Whittemore (Acradio), Ltd., A. J. 


SERVICING, ELECTRONIC 
Aevqneuice Radio Services, Ltd. 


), Lid 


pe aby yeh 
Ellfott Brothers (London), Ltd. 
Field Aircraft Services, Ltd. 
Leytonstone Jig and Tool Co.. Lid. 
Racal Acrotronics, Ltd 
» Ltd. 


Skyways, Ltd. 
Gusto Led. 
Whittemore (Aecradio), Ltd., A. J. 


pagvecenes, ENGINE 


Aviation "Traders Cinaincerin ), Ltd 
Black and Decker, L : 
Brooklands Aviation, Tid. 

Derby Aviation, Ltd. 
Aircraf » Led. 


; ; 
F Aviation Co., Ltd., The 
Aircraf ; 


Ltd. 

Hants and Sussex Aviation, Ltd. 
Helliwells, Ltd. 

tone Jig past Tool Co., Ltd. 
Rollason Aircraft and Engines, Ltd 
Rover Gas Turbines, Ltd. 
Skyways, Ltd. 
Vernons Industries, Ltd. 
Whittemore (Aeradio), Ltd., A. J 





: Segvecente, INSTRUMENT 
Airwork, 


Aviation "Traders (EB ), Led. 

Brooklands A vistion td. 

Dent and to and Johnson, Ltd. 

Eagle ~~ Services, Ltd. 
Brothers (London), Lid. 


Aircraft Services. Ltd. 
Leytonstone J ck BS Co., Lid. 
Scoctsh Aviniae'T 


Wynn and Co. (Aircraft), Ltd., E. D. 
Wynnstruments, Ltd. 


SERVO MECHANISMS 
t's 


I Ltd 


Eagle 
a aa Ltd. The 
J 














SHEET AND PLATE, LIGHT 
ALLOY 






Co., Ltd., The 


Led 

i » Led. 
Sree 
¢ ), Led., W. 






TL 
Wilson and 


SHEET METAL WORK.—+see 
Fabrications, also Presswork 


Mechanical’ oints, Ltd. 
pod Hall, Ltd. i 
Rollet and Co., Ltd. » et, 


SHOCK ABSORBERS.—+see 
Mountings 


SILENCERS 
Burgess Products Co., Led. 
Cementation (Muffelite), Ltd. 
Cullum and Co., Ltd., Hi 
Detuners, Ltd. 


orace 
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SIMULATORS.—see Training 
Equipment 


SOLDERING EQUIPMENT 
AND SOLDER 


Adcola Products, Ltd. 
Kenilworth Manufacturing Co., Ltd., 


Developments, Ltd. 


td., The 
and Cables, 


SOLENOIDS 
Aerocontacts (Sales), Ltd. 
Acronau rades and Manufac- 

turing Co., Ltd. 
British -Houston Co., Ltd., 
The 


Services, 
3 7 
Wilson and'Go., Lid. 
Row, Aeronautical Supply Co., 
Western Manufacturing (Reading), 





SOUNDPROOFING MATERIALS 


Baynes t In Ltd. 
Bell's Asbestos Engineering, 


Cementation (Muffelite), Ltd. 
Cullum a -» Ltd., al Ww 


Detuners, Ltd. 
ablo Plastics Industries, Ltd. 
bold and Co., Ltd., L. A. 


SPARES, SUPPLY OF 
Aerocontacts (Sales), Ltd. 
Aecronau' Services, Ltd. 
Aeronautical Trades and Manufac- 


Field Aircraft abe 

Hants and Sussex Aviation, Ltd. 
— Gas Turbine Equipment), 
Newton Co., H. T. 
Ross, Ltd., S. Grahame 
Rotax, Ltd. 
Samlesbury 
Shackleton, L: 

} an gdh Ltd. 


ing, Ltd. 
.» W.S. 


— Aeronautical Supply 
Y.S.C., Ltd., The 

SPRAYING EQUIPMENT 
Atlas tore ee is Great tain), Ltd 


J, - "4 Ltd., The 
top tibet ond Us, Lid. 


SPRINGS 
Fox and Co., Ltd., Samuel 
Riley, Ltd., Robert 
Salter and Co., , Geo. 
Terry and Soca tad Herbert 


STABILIZERS, AUTOMATIC 
Elliott Brothers (London), Ltd 
Newmark, Ltd., 


Co., 


STAGINGS, PLATFORMS, ETC 

ASSEMBLY AND MAINTENANCE 

Aero is, Ltd. : 
(Ground Equipment), 


Equipment, Ltd. 
i Led 


onstone Jig and Tool Co., Ltd. 
Aviation Co., 
and Enagincering (Bristol), 


Samlesbury A. a Led. 


STEELS, AIRCRAFT 
(see Alloys s, ete.) 
Aerocontacts (Sales), Ltd 
Aircraft Materials, Ny td. 
Brown Bayley Steels, Ltd. 
Carlisle and Co., Ltd., C. G 


Fairey’ Aviation Co., Ltd., The 





Firth and 





and Tozer 
Talbot Stead Tube Co., Ltd. 


STEELS, CORROSION 
RESISTING 


(see, eee Amery 
Brown ‘Bayi 
Carlisle and 


ferrous, etc.) 


Steels, Ltd. 
-» Ltd., C. G. 


Co., Led. 
Low Moor Aer Steelworks, Lid 


Karp, Lad, Las 


Ss ; Peech and Tozer 
Talbot Stead Tube Co., Ltd. 
STEELS, HEAT RESISTING 


(see also Alloys 
Brown td Go, Lid. C 
Carlisle and 

nog LH 


Capoane, etc.) 
eels, L 


ind, CG 


otors, 
a Ltd 


Firth-V 

Fox and Co., 
Hadfields, Ltd. 
Hall 


» The 
ickers Stainless Steels, Ltd. 
Ltd., Samuel 


and Pickles, Ltd. 
essop and Sons, Ltd., William 
yser, Ellison and Co., Ltd. 
<= ones apey Steelworks, Ltd. 
Steel, Peech and Tozer, Led. 


Talbot Stead Tube 


STEPS, —— PASSENGER 
os nee (Ground Equipment), 


Co., Ltd. 


hae "Maintenance Equipment, Ltd. 


phan F 
Dart Aircraft, 


raders (Engineering), Ltd. 
Park om Ltd. 


» Led. 


SURVEY, AIR 
Derby Aviation, Ltd. 
auney Air Surveys, Ltd. 


Aviation Co., 


ies, The 


Hunting Aeros: td. 
Meridian Airmaps, Le 


Road - trailer engine 
Dart, by 
Traders 


stand for 
Aviation 
(Engineering), 


Ltd. 


SWITCHES, AUTOMATIC AND 
s RPOSE 


British 
The 


Stewart Aeronautical Supply Co., 


Ltd. 


PECIAL-PU 
Thomson-Houston Co., Ltd., 


Teddington Aircraft Controls, Ltd. 
Thermal Con: Co., Ltd. 


trol 
Trist =} Sa Lrd., 
Vactric, L 
Venner, Led. 


"Ronald 


SWITCHES, + 7? tena 
Sales), Ltd 


Aerocontacts (. 
Acrona 
turing Co., Ltd. 


rades and Manufac- 


British Thomson-Houston Co., Ltd. 


Burgess Products Co., Ltd 


Plessey Co., Ltd., The 
Rotax, Ltd. 

Sopwest Aeronautical Supply Co., 
Trist and Co., Ltd., Ronald 

Venner, Ltd 


TANKS, DROP 
Ate a Panel and Sheet Metal Co. 


Air Service ice Training, Led. 

Hickman, L’ 

Lancefield Aircraft Components, Ltd 

Mae sior, Ltd. 

} Ltd 

a Laminated Wood Products, 
td 


TANKS, pas AND OIL 
Panel and Sheet Metal 


Ltd., The 
Bea hice Products, Ltd. 
Services, Ltd. 


Aircraft Services, Ltd. 


O., 


A nee’ Tanks, Led. 

= and Co. (Lendon), Ltd, 

Hickman, Ltd. 

oe Aircraft Components, 
t 

Marston Excelsior, Ltd. 

Samlesbury E: » Ltd. 

Taylor (Metal. orkers), Led., C. F. 


Thompson Bros. (Bilston), Ltd. 
Vosper, Ltd. 


Taras, ADHESIVE, 
ASKING, ETC. 
anieiinn (Sales), ‘Lid. 


Bell’s Asbestos and Engineering, Ltd 
Brown Brothers (Aircraft), Ltd 
Cox and Son, Ltd., John 

Daimas, Ltd. 

—" Se Telegraph Co., 


Lrd., 

Telegraph Construction and Main- 
tenance 

Vane and Co., A 


TARGETS.—see Training 
Equipment 





TEMPERATURE-SENSITIVE 
EQUIPMENT 


» J. M. 
ord), Ltd., J. 


Teddington Aircraft Controls, Ltd. 


TERMINALS 


Aerocontacts (Sales), Ltd. 
Aeronautical Trades and Manufac- 
Aircraft 


Marine Products 
Britain), 


i 
Belling and Lee, Ltd. 
Brown Brothers (Aircraft), 
— Aero Electrical 


General ard Co., Ltd., The 


H 
Newton and Co., H. T. 

, Ltd., The 
Ross, Courtney and Co., 
Rotax, Ltd 


(Great 


Ltd. 
Services, 


Ltd 
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a Aeronautical Supply Co., 
td. 
Whittemore (Aeradio), Ltd., A. J. 


TEST EQUIPMENT, 
AERODYNAMIC 
unications Corporation, 


Savage and Parsons, Lid. 
Test » Led. 
Test a "(Models), Lid 


T EQUIPMENT. 

ELECTRICAL AND ELECTRONIC 

Aqpequntests \Ground Equipment), 

t 

Aeronautical Radio Services, Ltd 

Automatic Coil Winder and_ Electri 
cal Equipment Co., Ltd., The 

Avimo, Ltd. 

Boulton Paul Aircraft, Ltd. 

— Thomson-Houston Co., Lid., 


Bryans A uipment, Ltd 
Burndept, L Ltd. 

City Electrical <e, 

Cossor, Ltd., A. C. 

Decca Radar, Lid. 

Dowty Nucleonics, Ltd. 

E. R. S. (London), Ltd. 
Eagle Aircraft Services, Ltd. 


Fairey Aviation Co., Ltd., The 

Ferranti, Ltd. 

Fonadek (Branson), Ltd. 

General Electric Co., Ltd., The 

Goodmans Industries, Ltd. 

Graseby Instruments, Ltd. 

Hobson, Ltd., H. M. 

International Aeradio, Lid 

Kent, Ltd., 

M. L. Aviation Co., Ltd. 

Marconi Instruments, Ltd. 

—— s Wireless Telegraph Co., 
t 

McMichael Radio, Ltd 

Measuring Instruments (Pullin), Ltd 

and Co., Ltd. 

Mullard, Ltd. 

Murphy Radio, Ltd. 

Newmark, Ltd., Louis 

Newton and ,H.T 

Philips Electrical, Ltd 

Pve, Ltd. 

Racal Engineering, Ltd. 

Reid and Sigrist, Ltd. 

Reilly Engineering, Ltd. 

Rose Brothers ( ainsborough). 

Rotax, Ltd. 

Salford Electrical joseument, Lid 

Sanders (Electronics), Ltd., H 

Sangamo Weston, Ltd. 

Savage and Parsons, Ltd. 

Saunders-Roe, Ltd. 

Solartron Electronic care 


S n Instr 


Stewart Aeronautical 5 oo Co., 
Test Equipment, Ltd. 
Whittemore (Aecradio), Ltd., A. J. 
Wynnstruments, Ltd. 
TEST Ay Aa abl 
HYDRAULIC 
Aerocontacts (Ground Equipment), 


Led. 
Dowty Equi nt, Ltd. 


Lid 


Lid., 





Lockheed Hy 

Lucas (Gas "Turbine Equipment). 
Ltd., Joseph 

Newton and H. T 

Pi and Engineering (Bristol 


» Lid. 


, Ltd. 
a Pump and Engineering 
Skytd, Ltd. 
Southern Instruments, Ltd 
Wilmot-Breeden, Ltd. 


TEST erent. 
INSTRUMENT 
os 7 eee (Ground Equipment 


Aeronautical i nad and Manufac 
turing Co., 
Ausematic Goll" Winder and Electri- 
uipment Co., Ltd., The 
uipment, Ltd. 
Dawe I aremenes . Lt 
Fairey Aviation Co., Ltd., The 
Ferranti, Ltd. 
Goodmans Industries, Ltd. 


Continued overleaf 
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Test Equipment, Instrument (continued) 


Graseby Instruments, Ltd. 
Honeywell-Brown, Ltd. 

I. V. Pressure Controllers, Lid. 
Integral, Ltd 

Kent, Ltd., George 

Munro, Lrd., R. W 
Negretti and Zambra, Ltd. 
Newmark, Ltd., en 
Newton and Co., H 

Pullin and Co., Ltd., K B. 
Reid and Sigrist, Lid. 
Rollason Aerocessories, Ltd. 


Rose Brothers (Gainscorough), Ltd 

Sanders (Electronics), Lid., W. H 

Sangamo Weston, Ltd. 

Simmonds Aerocessories, Ltd. 
Group, Ltd., 


Solartron Electronic 
The 


Southern Instruments, Ltd. 
Stewart 
Lid 

Test Equipment, Ltd 
Wayne Kerr Laboratories, Ltd., The 
Wynnstruments, Lid. 


TEST EQUIPMENT, 
LABORATORY 
Aerocontacts (Ground Equipment), 

Ltd 
Auteseatie Coil Winder and Electri- 
cal Equipment Co., Ltd., The 
— Sommunications Corporation, 
nies ‘Instruments, Ltd. 
Fairey Aviation Co., Ltd., The 
Goodmans Industries, Ltd. 
Graseby Instruments, Ltd 
I. V. Pressure Controllers, Led 
Lucas (Gas Turbine Equipment), 
Led., Joseph 
Manchester oi ged (Sales), Ltd 
Muirhead and Co., Ltd 
Newton and Co., H r 
Rollason Acrocessories, Ltd. 
Rose Brothers (Gainsborough), Ltd 
Salford Electrical Instruments, Ltd. 
Sanders (Electronics), Ltd., W. H. 
Solartron Electronic Group, Ltd., 
The 
Southern Instruments, Ltd. 
Test Equipment, Ltd 


Wayne Kerr Laboratories, Ltd., The 
TEST EQUIPMENT, 
MECHANICAL 
Abbey Panel and Sheet Metal Co., 

Led., The 


Aecrocontacts (Ground Equipment), 
a 

City Electrical Co 

Curran, Ltd., John 

Blectro-Hydraulics, Ltd 

Fairey Aviation Co., Ltd., The 

Goodmans Industries, Ltd. 

Graseby Instruments, Ltd 


H.M.L. (Engineering), Ltd. 
ameson, Ltd., . 
ig Design Co. , The 


Leytonstone Jig and Tool Co., Ltd. 
M.H.H. Engineering Co., Led. 
Newton and Co., H. T. 

Optical Measuring Tools, Ltd. 
Rollason Acrocessories, Ltd. 

Rose Brothers (Gainsborough), Ltd 
Ross, Ltd., § Gra 

Southern Instruments, Ltd. 
Teleflex Products, Ltd. 

Test Equipment, Ltd 

Tiltman Langley, Led. 

Wilmot Breeden, Ltd. 


TEST EQUIPMENT, 
METALLURGICAL | 
Acrocontacts (Ground Equipment), 

d 


a 
Manchester Oil Refinery (Sales), Led. 
Newton and Co., H. T. 

R.P.R. Patents, Lid 

Southern Instruments, Ltd. 


TEST EQUIPMENT, 
PNEUMATIC — 
Aerocontacts (Ground Equipment), 


a 

Electro-Hydraulics, Ltd. 

jodfrey and Partners, Ltd. Sir 

George 

Hymatic Engineering Co., Ltd. 
I. V. Pressure Controllers, Lrd. 
Leytonstone Jig and Tool Co., Ltd. 
Newton and Co., H. T 
Rollason Aerocessories, Ltd. 
Williams and —_r \ mee Led. 
Wilmot Breeden, 


TEST-BED hw ER 
COMPLETE 


Aeronautical Supply Co., 


THREAD INSERTS 
Armstrong Patents Co., Ltd. 


TIMING eaviees 
Boulton Paul Aircraft, L 
British Thomson- hy Co., Led., 


The 
G.Q. Parachute Co., Ltd. 
Graseby Instruments, Lid. 
Muirhead and Co., Ltd. 
Rotax, Ltd. 
Sanders (Electronics), Ltd., W. 
Teddington Aircraft Controls, Led. 
Venner, Ltd. 


TITANIUM 
ieee Stampings, 


Imperial Chemical Industries, Ltd. 

ya and Sons, Ltd., William 
Chemicals, Ltd. 

Reynolds Tube Co., Led. 


TOE STRAPS, CONTROL 
Palmer Tyre, Ltd., The 


TOILET EQUIPMENT, AIRCRAFT 


Aerocontacts (Ground Equipment), 


Ltd. 
Aerocontacts (Sales), Ltd 
Air Service Training, Ltd. 
Cornercroft 


Delaney Led. 
Fieid Aircraft Services, Ltd. 
Rumbold and Co., Litd., L. A. 


TOOLS, CUTTING 
British Thomson-Houston Co., Ltd. 
Hall and Pickles, Ltd. 
Jessop and Sons, Lrd., William 
Murex Welding Processes, Ltd. 


TOOLS, ENGINEERS’ HAND 

Acratork ra td. 
os T epee (Ground Equipment), 
English Steel Tool Corporation, Ltd. 
Carringtons, Ltd. 
— Brothers, Ltd. 

eytonstone Jig and Tost Co ’ 
M.H.H. Eagneeng So 


Standard Ine akene To., Ltd., 


Telegraph Construction and 
tenance Co., Ltd., The 
Tipping and Co., Lid., Cc. R. 


TOOLS, MACHINE 
Aegan (Ground Equipment), 
td 
Engineering Products, Ltd. 
Gear Grinding Co., Led., The 


Ltd. 
Jameson, Led., J. % 
eytonstone Jig and Tool Co., Ltd. 
Mollart Engineering Co., Ltd., T 
Van Moppes and Sons 
Tools), Led., L. M. 


TOOLS, PORTABLE POWER 
pay (Ground Equipment), 


ia Same Cee Lo mag game Led. 


The 
Main- 





Rawiplug Co., Ltd., The 
TOOLS, PRESS 
Attewell and Sons, Ltd., B. 
Dancer and Hearne Bros., Ltd. 
as Enginecring (Cheltenham), 
Hordern-Richmond (Sales), Ltd. 


{is Design Co., 
eytonstone Jig and Tool Co., Led. 
Miles, Ltd., G. 





Plessey Co., Ltd., The 
Riley, Ltd., 
Thomp Engineers), Ltd., Ray- 
mond F. 
Vactric, Ltd. 
TOOLS, RIVETING 


a tacts (Ground Equifment). 
Aircraft Materials, L 
Atlas Co (Great Britain), Led. 
Aviation jopments 
Brothers (Aircraft), Ltd. 

Desoutter Brothers, Ltd. 
Hymatic Engineering Co., Ltd., The 

TOOLS, SPECIAL PURPOSE 
Acratork Engineering Co., Ltd 





Aerocontacts (Ground Equip ), 


Ut 
Cullum and Oo, Ltd., Horace W. 
Curran, Led., 
Detuners, Ltd 
Heenan and Froude, Ltd 
I. V. Pressure Components, Led. 
Rover Gas Turbines, Ltd. 











Acges ts (Ground Equipment), 
td. 
Aircraft Marine Products, Ltd. 


Jaren, Ltd., J. 
enks Brothers, Ltd. 


Lrd., 


Leytonstone Jig and Tool Co., Ltd. 
Mollart eee Co., Ltd., The 


Partners, 
Standard Insulator Co., Ltd., The 
Engineers), Ltd., Ray- 


Van Moppes and Sons (Diamond 
Tools, Ltd., L. M. 


TRACTORS, AIRCRAFT.—-see also 
Hondl equipment 


a tacts ( Equipment), 
td. 

Aero Maintenance Ltd. 
=e Tractors , Led, 


TRAINING, AIRCREW 
Air Service Training, Ltd. 
Brooklands Aviation, Ltd. 
Derby Aviation, Ltd. 
Skyways, Ltd. 





Hymatic remote-control electro- 
magnetic valve. 


Magy maa TECHNICAL 
ther 


enticeshi: 
Air Service T meer = 
British a ‘ouston Co., Ltd., 


Derby Aviation, Ltd. 
International 


ie! 
Sk ys, Ltd. 
Group, 


wanes Larner, 
Air bay Le tia 


Ltd 





Elliott B ee neh Led. 
M. L. mo 
Miles, Ltd., F. G. 
Redifon, Ltd. 
~ Teleph and Cables, 


Suchy Holdings, Ltd. 
TRAINING Coen, 
ARMAMENT 


Brooklands Aviation, Ltd. 
Burgess and Co., Ltd., G. H. 
—_, Ltd., -G. 

.'D. Co., Ltd 
Ross, Ltd., S. alow 


TRANSFERS, LETTERING, ETC. 
Stewart Aeronautical Supply Co 


Ltd. 
TRANSFORMERS 
Aeronautical Trades and Manufac- 
turing Co. 
Ferranti, Ltd. 


General | wg Co., Ltd., The 

Murphy Redte Sadie, » Ltd. 4 
ewton thers (Derby), Ltd. 

Partridge. Wilson eat Co, Led. 


Plessey Co., Li 
Stewart Acronautical Supply Co., 
Vernons Industries, Ltd. 


Aerocon tacts ( Equipment), 
Aviation T: vedere (Bnainesting), Led 


irmingham), 
Blecro Hydraulic, Lid 
Mercury frock and Tractor Co., 
Ltd., The 
Ross, Ltd., S. Seame 
Stone and Co. (Charlton), Ltd., J. 
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TUBING, AIRCRAFT, STEEL 
Ltd. 


veeene, AIRCRAFT STAINLESS 
Accles Pollock, 


tacts (Sales), Ltd 
Talbot Stead Tube Co 
TUBING, FLEXIBLE.—+see Hose, 
Flexible 


TUBING, SEAMLESS 
sc a Cae 
ames 
Co., Ltd., The 
_y rm E. and E. 
Cons Ltd. 
nolds Tube Co. 


yy Co., Led 
’ , Ltd. 
ibot Stead Tube Co., Ltd. 
Telegraph Construction and Main- 
tenance Co., Litd., The 
Tubes, Ltd. 
Wiggin and Co., Ltd., Henry 
ee, Sine OTHER THAN ABOVE 
Led. 


Avica Songueny, way th 
god Ne fad. James 








EF Zz 





T.1. Aluminium, 

Talbot Stead Tube Co., Ltd. 
Tufnol, Ltd. 

Wilson and Sons (London), Ltd., W. 


TUBULAR COMPONENTS 
Aviation Traders » Lid. 


oN 


(Bristol), 





td. 
Ross, Ltd., S. Grahame 
Talbot Stead Tube Co., Ltd. 
Tubes, Ltd. 


TYRES AND ems. -—see also 
Dustey Dutt. Rubber Co., Ltd. 


nee Aircraft Services, Ltd. 

Field Aircraft Services, Ltd. 

Firestone . and Rubber Co., Ltd. 
and Rubber Co. 


Goodyear 
» (are t Britain) - 


Sane coe 


AO Landing 
Geor 


UNIFORM.—+see Clothing 


UPHOLSTERY MATERIALS 
Aerocontacts (Sales), Ltd 
B. X. Plastics, Ltd 
Biop” Rokk (Curriers) Led. 

Rubber Ltd., 


Heblok Co., Ltd., 

= Chemical  ~ Ltd. 
Plastics Industries, Ltd. 
] Aircraft 

Latex U 
Rum 


Dulon 





stery, Ltd. 
and Co., Ltd., L. A. 
Acrocontacs (8 ELECTRONIC 


rades and Manufac- 
a Houston Co., Ltd., 


ou Led., A. C. 
Ferranti, Ltd. 
» The 


s ~ aa Wireless’ Telegraph Co., 

Mullard, Ltd. 

Murphy Radio, Ltd. 

a T~ Telephones and Cables, 

a Aeronautical Supply Co., 

Whittemore (Acradio), Ltd., A. J. 
VALVES, PISTON-ENGINE 

tacts ( 


t ses, Ltd. 
Johnson Stampings, Lrd., 
Jessop and Sons, Ltd., William 


VALVES FOR FLUIDS 
Ermeto ition, Ltd. 


Dunlop Rubber Co., Ltd. 
Electro-Hydraulics. Ltd. 
Field Aircraf: .L 








31 AuGust 1956 








Rare Birds 3. 


It is rumoured that...... 

the Lesser Flap Wing, a prominent 
species of bird from a never diminishing circle, 
has recently been flying with 90° sweepback. 
Added to this greatly improvedness the ver- 
satile Flap Wing can now fly upwards (the 
higher the screwier) . . . downwards (particu- 
larly well) . . . backwards (we are not sure 
why) and forwards in case of emergency. 
Not only this, but more so. Therefore, Flap 
Wings may now safely go round the bend 
and actually meet themselves on the w ay back, 


IRVIN 
The tong Air Chie of Great Briain Lined Letchnovthe Herts Lislanda) 


VISIT STAND No. 12 S.B.A.C, DISPLAY 


Telephone: Letchworth 888 Telegraphic Address: Irvin, Letchworth. 


guided weapons. 


FLIGHT 


which, subject to official confirmation, may 
be a record. Luckily, Lesser Flap Wings have 
a very high cluefficiency factor and, knowing 
they can ‘alw ays trust in Irvin, never go into 
a flat spin. 


To come down to earth, Irvin parachutes offer 
the most advanced methods for life-saving, para- 
troop dropping, supply dropping, prototype develop- 
ment and parachutes for the 
recovery of valuable data and 
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Hope to see you at the show—at Stand 142 


The Wellworthy technical 
staff on Stand 142 are 


looking forward to your 










visit, and hope to have the 
opportunity of discussing with you 
the many ways in which Wellworthy 


products help the aircraft industry. 


Sealing Rings for Gas Turbines 
Light Alloy Die-Castings 
Wellseal Jointing Compound 
The Al-Fin Bimetallic Bonding 


WELLWORTHY Mite 


Circlips 
LIMITED 
Retaining Rings 


‘*THE CHOICE OF THE EXPERT’’ Pistons and Rings for 
Aircraft Engines 


Wellworthy Ltd - Lymington - Hants 








FLIGHT, 31 August 1956 


THE ANCILLARY INDUSTRY... 


Valves for Fluids (continued) 
prone, Ltd. 


Hbeon Lid Lrd., 
ae rr The 


a Pressure Controllers, L 
ta al, Ltd. 
Co., Ltd., The Walter 
Leckinesd ydraulic Brake Co., Ltd. 
Lucas (Gas Turbine Equipment), 


Ltd., Joseph 
ay Fy 
Rollason » Ltd. 
Saunders Valve Co., 
ar * prenins Pump a Engineering 
Vickers-Armstrongs (Aircraft), Ltd. 


VALVES FOR AIR AND GASES 
British Ermeto Corporation, Ltd 





oe 
Siebe, Gorman and Co., Ltd 
Teddington s, Ltd. 


Vickers-Armstrongs Aircraft), Ltd. 
Williams and James Seem. Ltd. 
VEHICLES 
(other than categori pecificolly 





an ~ tf Truck and Tractor Co., 
The 


RED Co., Ltd 
Thompson Bros. (Bilston), Ltd. 


VIBRATION Samar 
lectric Co 


El Lid., The 
Goodmans Industries, Ltd 
a oy and Co., 
Philips Electrical, 


Salford Electrical  - Lrd. 


VOLTAGE REGULATORS 
tacts (Sales), Ltd. 
Aeronautical rs ae and Manufac- 


Avimo, Ltd.” 
British Thomson-Houston Co., Ltd., 


The 
este Aircraft Services, Ltd. 


Easipower, Ltd. 
Eastern Aero Electrical Services, 


Solartron Electronic Group, Ltd. 
— }-—-— F Supply Co., 


Stone and Co. lord), Ltd., 

Whittemore ( ), Ltd., A. J. 

Wynn and Co. (Aircraft), Ltd., BE. D. 
WASHERS.—see A.G.S. Parts 


WEAPONS, GUIDED.—+see 
Missiles, Guided 


WEIGHING SERVICE FOR 
AIRCRAFT, ETC. 
), Ltd. 


Aviation Tr igi 
Derby Aviation, Ltd. 
Pield Aircraft Services, L 


Rollason Aircraft and bile, Ltd. 
WELDING EQUIPMENT, 
ELECTRICAL 
os - aoa ( Equipment), 


British Oxygen Gases, Ltd. 
British Thomson-Houston Co., Ltd., 


Aircraft Products, Ltd. 
Ltd. 


Led. 
Philips Electrical, Ltd 
Sanders Electronics), id. W.H. 
— ectric Wel Machines, 
rd. 


WELDING EQUIPMENT, 
OTHER THAN ELECTRICAL 
Aerocontacts (Ground Equipment), 


WHEELS, CASTOR, 
INDUSTRIAL 

Aero Controls, Ltd. 
a Fey ey Ltd. 


, Led. 
Plott Ca wood and Wheels, Ltd. 


ETC., 


WHEELS, LANDING 
ibber 


, Ltd., The 
Stewart Aeronautical Supply Co., 
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Dougie (Contractors), Ltd., Robert 


Enelish Electric Co., 
— Y and Co. "Coens, Ltd., 


Heenan and Froude, Ltd. 
Hordern-Richmond (Sales), Ltd 
Simmons and Hawker, Ltd. 
Test Equipment (Models), Ltd. 


WIRE AND WIRE ROPES 
(see also Cables, Control) 
Aircraft Materials, Ltd. 


Stainless S' 
Talbot Stead Tube Co., Ltd. 
WIRING AND aga 


Aircraft Marin Ltd 
— Insulated Callender’s Cables, 


id 
were. Brothers (Aircraft), Ltd. 
C.W.C. , Eauloment, Led. 
Crane P; » Ltd. 
E.R.S. ( ), Led. 
Field Aircraft Services, Ltd. 
General Electric F Ltd., The 
an and Co., H. 'T. 
Co., Ltd. ', The 
Ross, Courtney and Co., Ltd. 


Rotax 
Standard Insulator Co., Ltd., The 
Stewart Aeronautical Supply Co., 


T Construction and Main- 
segraph Co Ltd., The 
Thorn Electrical Industries, Ltd. 


WIRING, ENGINE 
Field Aircraft Services, Ltd. 
Plessey Co., Ltd., The 


Rotax, > 
Rushton Engineering Co., Ltd. 


no ) WEIGHING EQUIPMENT 
Aerocontacts (Ground Equipment), Aerocontacts (Ground Equipment), WIND TUNNELS AND WOOD, PROCESSED 
Avindon ‘Traders (Bagineering), Ltd. _Bllicer Brothers ), Led Adneep Con tad faweet, Lat, Tee Sinn ist 
via ’ . , : “9 ’ ? Hordern-Richmond (Sales), Ltd. 
Lansing Bagnall, Ltd. Salter and Co., Ltd., Geo. Birlec, Ltd. fon, ad. Ss. _- 4+ 1 


ADDRESSES OF MANUFACTURERS AND SUPPLIERS 


Abbey Panel and Sheet Metal Co., Ltd., Old 
Church Road, Little Heath, Saventry. T: 
= a 


Coventry 89461. 
Accles and Pollock, 

T: Broadwell 1500. Bye Sere set 
Acratork Co., s’ Buildings, 


Cardiff. Cardiff San ox Acratork, 
Acton ay Ltd., 26 Chase Road, London, 
N.W.10. T: Elgar 5775. TA: Finethreads, 
com 3 Ga Road, Clapham 
Adcola Adode Fragece ‘Ltd, uden » 
$.W.4. Macaulay 4272. 

Aero Set, Led., 

Road, Northampton. " 
Aerocontacts (Aircraft Distributors), Ltd., Gatwick 
yd Soe. T: Horley 1510. TA: 


, Lrd., Gorath 
ey isi0, 


“hae 


“Gale Gatwick Airport, 
: Horley 1510. TA: Aerocon, 


=—t Surrey. T 
A Maintenance uipment, Ltd., 100a = 
‘ham Park Road, ian S.w.4. “T: Macaula 
2477-8. . TA: Amble, London, $.W.4. 
Aerofilms, Ltd., Boreham Wood, Herts. T: 
Elstree 2214. TA: Astereo, _ Borehamwood. 
Aeronautical Radio Services, Doman Road. 
A= Surrey. T: $5. 2341/2/3. 
eronautical Trades and Manufacturing Co., Ltd., 


Ae 223 te! ead Road, London, SES. 
si Reliance 5437. Aertradman, London, 
Acrolaiicn, Lrd., 


Earl Haig Road, . 
oe T: Halfway 1683. sw 


t,t. h Lid., Duxford, Cambridge. T: 
AeSeweton 212i. TA: Acrodux, Cambridge. | 


Aircraft — Ltd., igen. Read 
N.W.1. Huston’ 6151. “a 
eR 
Airscrew Co. and Jicwood, Ltd., The, Wer; 
bridge, Surrey. : Weybridge 2242. T 
ed , Ltd., Hamble, » Southam. 
ag ” ’ 
Hamble 3001 (9 lines) 
ircraft rine” Product pete (Geese, Ltd., 
Regent 
9317-8, ei" 3. 3. EA: Amps, London 


Road, Aplesbury, 


Air Trainers, Ltd. 
ame. T: Aylesbury —y § 


Airwork, xt eet House, 
London, W.1. T: Regent 8494. TA: +5 


Piccy. 

Airwork General Trading Co., 15 Chesterfield 
Street, London, W.1. T: Grosvenor 4841. TA: 
Airtrade, London. 


Aldis Brothers, Ltd., Priory wee, pt Reed, 
3343/6. TA: , Bi 4, 


Amal, Ltd., Holdford Road, Wi irmingham 
t itton, » 

6. T: Birchfields 4571. TA: Fito, Birmingham, 

) ek 6. 

Anticoustic Co., The, 204 High Street, Guildford, 
Surrey. T: ‘Guildford 66488. 

Armstrong Patents Co., Ltd., Eastgate, Beverley, 
Yorkshire. T: Reverley $2212. A: Armstrong 
Patents, Beverley. 

7? Ltd., Eccleston Works, St. 

T: St.Helens 3206. 

Avon and Co. Lrd., E. ‘.. 


: Clerkenweil 
aa Iver wTto2: 
mbley, Middx SF Watts TA! 
London, W.1. 


slic, Wesdo, London. 
ur Street, Birming- 


Helens, 


Z Sebastian Street, 


Autair, 
T: Welbeck Tar Wig we 
> (Production), Ltd., 
ham 1 T: Edgbaston ia, 
ae itine Strainers, Ltd., Lascar House, Staines 
Hounslow, Middlesex. T: Hounslow 6441. 
: Auto-Klean, Hounslow. 
pa? - Coil Winder a and Electrical Sqylomem 
Co., Ltd., The, Vogt wit: be Syn 
Bridge Road London, ictoria 3404 
TA: Autowinda, Sowest, 


_ a e une Ss M900 
on Spa. : 00. 
TA: Autoducts, oe. 
Avery-Hardoll, L » Chessington 
S221. TA: ” Hardolpump. 


v  iesbeldpe td,, Alexandra 


Road, Hounslow, Middlesex. T: Hounslow 9621. 


15 Great Cumberland 
: Ambassador 2091. TA: 
15 Great 


), Ltd. 
Place, W.1. T: Ambas- 
. TA: Aviatrade’ Wesdo, London. 


Avica a. Ltd., Mark Road, Heme! 

Hempst H T: Boxmoor 4711. TA 
Avica, Hemel ieneseed. 

Avimo, Ltd., Herbert Street, Taunton, Somerset 
T: Taunton 3634-5. TA: Avimo, Taunton. 


B.B. Chemical Co., Ltd., Ulverscroft Road, 
Leicester. T: Leicester 20175. TA: Matchless, 
Leicester. 

B.R.D. Co., Ltd., Dumblederry Lane, Aldridge, 
Staffs. T’: Walsall 6551-9. 

B.X. mag Lad,, Higham Station Avenue, 


A S511. TA: 
Xylonite, Easphone, 


——* Lrd., 12-18 A Gardens, London, 
§.W.1. T: Sloane 0898. TA: Bakelite, Sowest, 
London. 

Baynes 7. insertions, Ltd., Langley Aer 
drome, =, Saee, T: Langley asi 3. TA: 
Baynzcraft, 

Baxters (Bolts, ee and Rivets), Ltd., Parade 
bt a ¢ Street, Birmin yee 


Midland 01 TA: Makers, a 
Bell ms Lee, Ltd., Great Sr ee 
Middlesex.’ T: Enfield 392. 7 
Rediovel, Enfield 
Bell’s Asbestos and Engineering, Ltd., Bestobell 
Works, Slough, Bucks. T: Slough 25151. TA: 
Bestobell, Slough. 
Mills, Hyde, 


Bennett Ciyde), Ltd., Boston 
Cheshire. T: Hyde i377/8/9. TA: Benneco, 
Phone, Hyde. 
— Ltd., Tyburn Road, Er on, Birming- 
_ 24. T: East 1471. TA: Birlec, Phone, 


Birmetals, Ltd., Veetoms Works, inton, Bir- 
mingham, 32. Woodgate ot) TA: 


Birmingham Alumini x ium Casting (1903) Co.. Ltd. 
Smethwick 1431. TA: Birmal, — 


Birmingham Small Arms Co., Ltd., The, Birming- 
ham 11. T: Victoria 2381. TA: Smallarms, 


Black and Decker, Ltd., Harmondsworth, Middle- 
=. Drayton 2681. TA: Blacdeck, 
est 


yton. 

Bloctube awe Ltd., Bicester Road, 
Bucks. Aylesbury 828-829-830. T. 
tube, par 

Boorn and Co., Ltd., hem, Venn Street, Cla * 
ham, London, S.W.4. : Macaulay 7222. T 
Plumbago. 


epi 
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Booth and Co., Ltd., a Hg ae le Street Works, 

Nechells, Birmingham, T: Birmingham East 
1521. TA: Booth, Bi ° 

Boulton Paul Aircraft, Ltd., Wolver ham: Staffs. 
T: Fordhouses 3191. TA : Airerait. Wolver- 
hampton. 

Bowden (Engineers), Ltd., Victoria Road, by 
den Junction, London, N.W.10. T: Elgar 4 
TA: Bowirelim, N 

Brand and Co., Lid., R. A., Works Road, Letch- 
worth, Herts T: Letchworth 1990. TA: 
Texikoon, Letchworth. 

Brent Chemical Products, Led., 
Brentford, Middx T: 
Sparticus, Brentford, Hounslow. 

Briggs Motor Bodies, Ltd., Chequers Lane, Dagen- 
ham, Essex. T: Rainham 680. TA: Brigmotor, 
Telex, London. 

British Aluminium Co., Ltd., The. r/o House, 
St. James's Square, London Ss. v1. : 
hall 7868. TA: Britalumin, 

British Aviation Insurance Com: 

3/4 Lime Street, London, E. 3 
House 0444 (6 lines). TA: , wk, un. 
London 

British Belting and Asbestos, Ltd., Scandinavia 
Mills, Cleckheaton, Yorkshire. T: Cleckheaton 
800. TA: Belting, Cleckheaton. 

British Communications Corporation, Ltd., Second 
Way, Exhibition Grounds, Wembiey "Middle- 
sex. T: Wembley 1212. TA: Beeceecee, 
Wembiey 

British Ermeto Corporation, Ltd., Beacon Works, 
me get Road, Maidenhead, Berks. T: Maiden- 
ead 2271 


Road, 
0077. TA: 


British Insulated Callender’s Cables, Ltd., 21 
Bloomsbury Street, London, W.C.1. T: Museum 
1600. TA: Bicalbest, Westcent, . 

British Manufacture and Research Co., Ltd., 
Springfield Road, Grantham, Lincs. T: Gran- 
tham 700, 701 and 1700. TA: Marco, Grantham. 

British Manufactured Bearings Co., Ltd., Boscobel, 
High Street, Crawley, Sussex. T: Crawley 1030 
TA: Briman, Crawley 

British Messier, Ltd., Cheltenham Road, Geer 
ter T: Churchdown 3281. TA: Messier, 
Phone, Gloucester 

British Oxygen Gases, Ltd, 
House, Cleveland Row, St 
S.W.1. T: Whitehall 9777 
London 

British Oxygen Aro Equi 
Row, St. James's, Lon 
9777. TA: Britoxygen, 4 

British Paints, Ltd., Crewe House, Curzon Street, 
London, W.1. T: Grosvenor 6401-5. TA: 
Apexior, London, Telex. 

British Petroleum Co., Ltd. (Aviation Branch), 
Britannic House, Finsbury Circus, London, 
E.C.2 T: National 1200. TA: Airbeepee, 
London 

British Ropes, Led., Carr Hill, Doncaster. T: 
Doncaster 4010. TA: Brit Doncaster. 

British Thomson-Houston Co., Tea. The , Rugby, 
Warwickshire T Coventry ‘sala? “TA: 
Asteroidal, Coventry 

British Timken, Ltd., 
Northampton 4291. TA: 
ton, Telex 

Brooklands Aviation, Ltd., Beech Hollow, Vale 
Road, Oatlands Park, Weybridge, Surrey. T: 
Weybridge 3821 

Brown, Litd., S. G., ~ Street, Watford, 
Herts. T: Watford 7241. TA: Si dbrownix, 
Warford 

Brown Bayley Steels, Ltd., Leeds Road, Sheffield 9. 
T: Sheffield 41031 

Brown Brothers (Aircraft), Ltd., Great Eastern 
Street, London, E.C.2. T: Bishoosgate 7654. 
TA: Imbrowned, Phone, London, E.C.2. 

Brown Foundries Co., The David, Penistone 
Works, Penistone, Nr. Sheffield. T: Penistone 
135. TA: Dabrocast, Penistone, Sheffield. 

Brown Gears (London), Ltd., David, Stonebridge 
Park, North Circular Road, London, N.W.10. 


T: Blear 6824 
Brown Industries, Ltd., David, 96-97 Piccadilly, 
Grosvenor 7747. TA: Davi- 


London, W.1. T 
bron, Audley, London 

Brown Machine Tools, Ltd., David, Britannia 
Works, Sherborne Street, Manchester 3. 

Brown Tractors (Engineering), Ltd., David, 
Meltham, Nr. Huddersfield. T: Meltham 361. 
TA: Farming, Meltham 

Hythe, Nr. 
Brudev, 


The, Bridgewater 
James's, London, 
TA: Oxygen, Piccy, 


ome Ltd., Bridgewater 
W.1. T: Whitehall 


Dunston, Northampton. T: 
Britimken, Northamp- 


Brush Crystal Py Ltd., Shore Road 
Southampton Hythe 3031/2. TA: 
Hythe, - Mk, 

Bryans Acroquipment, Ltd., 15 Willow Lane, 
Mitcham Junction, Surrey. T: Mitcham 5134. 
TA: Bryquip, Souphone, London. 

Burgess and Co., Ltd., G. H., Alpha Works, 

avelock Road, Southall, Middlesex. T: South- 
all 1816/2821 

Bureess Products Co., Ltd., Hinckley, Leics. T 
Hinckley 700. TA: Burducto, Hinckley 

Burgess Products Co., Ltd. (Micro-switch Divi- 
sion), Dukesway, Team Valley, Gateshead on 
Tyne 

Burndept, Ltd., West Street, Erith, Kent. T: 
Erith 3080. TA: Burndept, Erith. 


Burnley aeee, Products, Ltd., Fulledge Works, 

Burniey, Lancs. T: Burnley 

3121 Sand 321 3203 (3 lines). TA: Aircraft, Burniey. 

C.W.C. uipment, Ltd., Acorn Works, es 

Grove, head, Berks. : Maidenhead 
2275. ‘TA: Duraquip, Maidenhead. 

Gans ( >. ~_ J. R., Argyll phe my 


Estate, ‘Slough, 
2961 /2/3. Gears, 
td., C. \ 629 — = oad, 
i Sheffield 48791. TA: 
heffield. 


Cathodeon, ' Ltd., Church Street, Cambridge. 
T: Cambridge 56481. TA: Cathodeon, Cam- 


bridge 

Cc — Ltd: Richmond Road, Kingston-on- 
Thame T: a Rineston 1234." TA: Ajawb, 
Phone, "King 


Cementation > (Muffelite), Ltd., 20 Albert Embank- 
ment, London, S.E.1 T: Reliance 6556. 
TA: Mauffelite, in 


Pressurized, filtered-air precision assembly 
cabinet (British Manufactured Bearings Co. 
Ltd.). 


Chemring, Ltd., i: 64 Temple Chambers, Temple 
mg ve T: Fleet Street 8361. TA: 
Sucal, Fleet. aL 

Chesterfield Tube Co., Ltd., The, Derby Road, 
Chesterfield, Derbyshire. T: Chesterfield 2201. 
TA: Tubes, Chesterfield. 

Chloride Batteries, Led., Exide Works, Clifton 

Swinton, Manchester. T: Swinton 
Chlorexide, Manchester. 
’ Co., 1 Emerald Street, London, 

T: Holborn 9722. TA: Dynamode, 


London 
a 1 Park Motors, Ln. 100a Clapham Park 


Road, London, S.W 
Clifford Products, Ltd., 


Street 
0784. "TA: + a 
Cole, Led., E. iter, Wedncsbn -on-Sea, 
Essex. T: Southend-on-Sea sal. TA: Ekco, 
thend 


-on-Sea 
. (Carriers), Ltd., 39-43 Chalton 
.W.1. 'T: Buston 1661. TA: 


Road, 
Endure, 


Coopers Mechanical Join Liver: 
Stough, Bucks. T: Stough "Sasi. A: 


: Cossor, Norphone, . 
Costain, Ltd., Richard, 111 Westminster Bridge 
wit ies Waterloo 4977. TA: 


i, 24031. TA: pac, 


Slough. 

Cullum and Co., Ltd. Horace W . 58 Highgate 
West Hill, London, N.6. T: Fitzroy 1221. TA: 
Kulmco, London, N6. 

Curd Components, Ltd., 41 Lonsdale Road, 
London, W.1l. T: Bayswater 0319. TA: 


Curdesy, Nottarch, 
Curran, Ltd., John, P.O. Box No. 72, Curran Road, 
Cardiff. T: Cardiff 20641. TA: Narruc, Cardiff. 
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Leicester. 


1-3 Brixton Road, 
iaisece bil . TA: Decnav, 

proad, toa. 
Decca Radar, Ltd., 1-3 Brixton Road, London, 
T: Reliance 8111. TA: Decradar, 


Leavesden, 
. TA: Gipsy, 


liers, Ltd., Manor Road, Hat- 
field, Herts. 7: Hatfield 2300. TA: Props, 
Telex, Ha 


tfield 
Del Gallay, Ltd., Vulcan Works, o* c 
Road, Cricklewood, London, N.W.2  Glad- 
stone 2201. 
and _Co., and Johnson, Ltd., Linwood, 
t T: ohnstone 109. 
Linwood, Renfrewshire. 
’ Airport, Burnaston, 


Hyde, Hendon, 
ab, Tes Be 6346-9. TA: 


te West Hill, London, 
TA: Detuners, London, 


it, The. 


lord. 
de Havilland 





Detuners, Ltd., 58 
ONS. Fitzroy 122 


N6. 
Docker Brothers, Rotton Park Street, Ladywood, 
Birmingham, 16. T: Edgbaston 4111. TA: 
Edgbaston 4111. 


Douglas (Contractors), Ltd., Robert M., 395 
i , Birmingham 23. T 


t, Ltd., 

» Chelv 

TA: Douglas, Cheltenham 
any! = 


uipment Ltd., Arle Court, Cheltenham, 
Cheltenham 53471. TA: Dowty, 
Pues, Cheltenham 


Dowty Fuel Systems, Ltd., Arle Court, Chelten- 
ham, Glos. T: Chel tenham 53471. TA: 
Dowty, Cheltenham, Telex. 

Dowty Nucleonics, is. Brockhampton Park, 
Andoversford p Stee. : Andoversford 391. TA 
Invention, 


eA Some Led. Ashchurch, Tewkesb 
" nr. Tewkesbury, 
: ewkesbury 2271. TA: Dowty, 


Dra: . Led, 2. Pitzherber Road, Farli pon, 
meena, Hants. : Cosham 76451- 2-3. 
Evarges, 


Portsmouth 
Rubber Co., “Ltd. (Aviation Division), 
Holbrook Lane, ’Foleshill, Coventry. y 
Coventry 88733. TA: Sound, Coventry. 
Dunlop Rubber Co., Ltd., Dulon Division, Fort 
Dunlop, i , Bi ham 24. T: Erding- 
e ton a TA: Dunlops elex, Birmingham. 
tu 


Dzus 
— 


. 


.- 


y= 


E.M.1., Ltd., Blyth Road, Hayes, Middx. T: 
Southall 2468. 


E.M.O. seoemeneagon Western Road, 
4 ‘ o aeeckncll 675/6/7. TA: 


E.N.V. Engineerin: i, B Ltd., Hythe Road, Wil- 
t 

lesden, ro W.10. as Ladbroke 

3622-3-4-S. TA: Envied, Telex 

Aircraft L bushe Air- 
Bort, Camberley, Surrey. ‘ Yateley 3271. 
A: Eagle, Camber! 

Easco Electrical Coldines, Ltd., 6/8 Brighton 
Terrace, London, S.W.9. T: Brixton 4961 (G3 
lines). TA: b " 

Easipower, Lutd., 213-215 Gloucester Place, 

T: 6041-3. TA: 


London, N.W.1 
Easipower, MY London. 
Aero Electrical — Ltd., 62 Priory 
: Colchester 6173/4 


arnham. 


Eastern 


Ltd., Ekco Works, Southend- 
Bs Southend-on-Sea 49491. TA: 


~on-Sea. 
et | i. * warrington Road, War- 


ee A arrington 2244. TA: 
a 


Btict, Bquipeees aoe 3232. 0 TA: Equipe Ss 


Elliott (London), Ltd., Century Works, 
sepeen, SS. T: Tideway 3232. “TA: Ohm, 


Telex, 
Products, Ltd., Littlers Close, Merton 
bbey, . y Le T: Liberty 1085/6. 
TA: . /~, London. 
Bnok Ce, Ltd., The, Marconi House, 
y, London, W.C.2. T: Covent Garden 
1234. TA: Enelectico, 


Stee Corpora Wa = ~o h 
"Ba Be Sree cae 
P.O. Box $7, River iver Boon Works, Sheftield, @ T: 


Sheffield 41071. TA: Steelcorpo, Sheffie 
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New 


Britannia 320 


AIRLINER FOR MEDIUM AND SHORT-HAUL OPERATION 





Quick as a jet at 
two-thirds the cost 


THE NEWEST BRITISH AIRLINER, the Bristol existence offers operators such large payloads, such 
Britannia 320 can show sector block times competi- passenger appeal, such ease of ground handling as 
tive with jet aircraft on short and medium-haul the unique new Britannia 320. 
routes. With its guaranteed cruising airspeed of — . 4 J 
that : This aircraft will be available for route service 
400 mph, and its rapid turn-round times, the new early in 1958 
Britannia can show the speed advantages of jet 
transports with the remarkable economy of THE BRITANNIA 320 
turbo-props! Derivative of the long-range 310 series. 
: Powered by Bristol Proteus 755 engines. 

Even on a sector as short as the Lenden-Paris Capacity payload 28,000 Ib. 

run, only 32 first-class passengers need be carried Sector distances from 200 to 2600 statute miles. 

in order to break even on TOTAL costs. On the Passenger capacity, 93 tourist, 133 high density 

London-Nice or Washington-Chicago routes fewer (6 abreast) ; 73 first-class (with rear lounge). 

than 30 passengers will enable operators to break Sector block times comparable with jets. 

even, and this figure decreases progressively to Guaranteed true airspeed 400 mph. 


about 20 over ranges of 1500 to 2000 miles. BRISTOL 





No other airliner is as flexible or as economical 


> 
as the Britannia 320 on medium and short-haul i rita ry r ia 


routes. No other airliner in existence can take such 
full advantage of the new IATA low-fare structure 320 


which will operate in 1958. No other airliner in 


The most flexible, most economical airliner on short and medium ranges 


SA'ISTOL AIRCRAFT LIMITED 








ot er 
wae es 
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, ORE 


your career 


in engineering 





AVRO AIRCRAFT 


OFFERS OPPORTUNITIES FOR 
THESE PEOPLE—WITH OR 
WITHOUT AERONAUTICAL 

EXPERIENCE 


Mathematicians 

Computer Programmers 
Aerodynamicists 

Metallurgical Technicians 

Stress Engineers « Systems 
Engineers +» Mechanical Engineers 
Flight Test Engineers 

Controls Engineers 

Aero Thermodynamicists 
Vibration & Flutter Engineers 
Civil Engineers for 

Structural Analysis, Tests, Design 
Computing Specialists 
Draftsmen & Technicians 


Avro Aircraft’s broad and diversified range of 
advanced aeronautical design projects gives 
engineering people unexcelled opportunities 
to utilize individual ingenuity, initiative, imagi- 
nation and creative qualities. 

All aspects of Engineering at Avro employ the 
most up-to-date scientific techniques and 
modern facilities. These are under the guidance 
























of some of the world’s finest engineering talent. 
As members of a progressive design team, 
more concentrated job responsibility means 
more recognition for individual ideas and 
accomplishments. 

You who are interested in responsible work 
now, on design concepts which represent the 
most advanced state of your art, should 


APPLY BY LETTER TO: THOMAS W. SHAW, EMPLOYMENT MANAGER 


MVRO AIRCHAST LIMITED 


BOX 4004, TERMINAL ‘A’, 


MEMBER a Vv. ROE 


TORONTO, CANADA 


CANADA LIMITED & THE HAWKER SIDDELEY GROUP 
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STEEL CASTINGS FOR AIRCRAFT 


The high tensile steel castings illustrated are 
typical of the wide variety of complex airframe 
and engine components supplied to all leading 
aircraft manufacturers. 

Modern foundry techniques and rigorous inspect- 
ion, including examination by X-ray and gamma 
ray, ensure that outstanding reliability demanded 
by present day high performance aircraft. 

High tensile castings are produced to the require- 
ments of material specifications DTD 666 and 


705. 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
FOUNDRIES DIVISION 
PENISTONE NEAR SHEFFIELD 





FLIGHT 31 AuGcust 1956 


Out on September 3 





THE Waaie2y. TIMES 


SURVEY OF BRITISH 


AVIATION 
1956 


A topical illustrated review of every 


aspect of aeronautical progress 


Published by The Times on September 3, this illustrated survey 

will cover every aspect of British aviation progress. Marshal 

of the R.A.F. Sir John Slessor writes on air power in the 

future; Sir Walter Puckey on automation in aviation ; 

and Dr. S. G. Bauer, of Rolls-Royce, on atomic power 

for aircraft. There will be articles on guided missiles, supersonic 
aircraft design and test flying, the Farnborough Show, women in aviation, 
air-sea rescue, and interpreting air photographs. Technical subjects 
dealt with will include aircraft safety glass, ground refuelling systems, 
power controls, analogue computers, integrated lift, aircraft braking, 


safety requirements, and high-speed, high-altitude navigation. 








Price One Shilling 


Order today from your newsagent or direct from The Times, London, E.C.4: 
is. 4d. inland, Is. 3d. abroad post free 
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THE ANCILLARY INDUSTRY... 


Steel Tool Corporation, Ltd., North Street 
shaw, Manchester. T: Manchester 
Manchester 


.» Led, 36 Anne's Gate, 
T: White S151. TA: Esso- 


London. 
Exactor, Ltd., a Works, Church Way, Edg- 
ware, Middx. T : Edgware 0071-2. TA: Beocesr, 


Rubber Co., Ltd., Mitcham Road, 
don, S . 7: Thornton Heath 3622. 
TA: Onazote, 


Ex Packing Service, 
Te kines sway, W.C.2. T: Fi tnancay at rk” 


Expac, Westcent, 


Faber and Ps we Ltd., 24 Russell Lon- 
don, W.C.1. Tf: Museum 9543. TA: Eabbaf, 
Westcent, ikon 

Fairey Aviation Co., Ltd., The Hayes, Middlesex. 
Ts: —_ 3800. TA: Airily, Telex, London. 

Fairey Air Surrey, Ltd., 24 Bruton Street, Lon- 
don, W.1. Mayfair 8791. TA: Airimap, 
London. 


Feltham and Son, Ltd., Walter H., Impe ial Works, 
B Road T: Hop 


b 2000” A: Fem As Feet, Hol 


Suet, U cae Th 


Wombourne 
Ltd., Ravenhead, St. Helens, Lancs. 
t. Helens 4224. TA: Fibreglass, St. Helens. 
Puls Aircraft Services, Ltd., 72 Wigmore Street, 
London, W.1. T: Welbeck 7799. TA: Fieldair, 


London 
Fielding and Platt, Ltd., Atlas Works, Gloucester. 
T: Gloucester 20351.’ TA: Atlas, Gloucester. 
roe Tanks, Ltd., The Portsmouth. 
smouth 70836 / 7/8. TA: Fireproof, 
ioe 


Firestone Tyre and Rubber Co., Ltd., Soe West 
Road, a, Reeeiens. Middx. T: Ealing 34 

Firth and John Brown, Ltd., Thos., Atlas works, 
See 4 Ts Sheffield 20081. TA: Atlas 
irth and Sons, Ltd., T. F., Flush Mills, Heck- 
mondwike, Yorks. 7: Hockanonder ike 482-6. 

Firth-Derihon = a The, Sheffield 
aaa, Tinsley. Sheffield, 9. tT Sheffield 42051. 


id. 

Firth-Vickers Stainless Crate, Ltd., Weedon Street, 
Tinsley, Sheffield, 9. : Sheffield 42081. TA: 
Staybrite, — 

illiers Street, 


Fischer Bearings Co., Ltd. wl 
Wolverhampton. T: pton 26101-8. 
TA: Hirev, eR 
Fishers’, 86/88 be es => Street, Woolwich, 
London, S.E.18. T: Woolwich 1055. TA, 
Fishers’, Woolwich. 
Flather Lid., W. T., Standard Steel Works, Tins- 
ley, Sheffield $. T': 2. 
= ty and Wheel: 
T: Slough 24121. TA: Fiexello, Si 
Flexible Drives (Gilmans), Ltd., igh Street, 
Smethwick, Staffs. T: Smethwick 1202. TA: 
one Bais and i Ltd., 163/169 
t Equipment . Ltd, 
pton Road, London, S.W.3. T: Kensing- 
ton 3698. TA: Flitequip, London. 


"ford ‘Dorset Ltd., Tarrant Rushton, Bland- 

Blandford 501. TA: Refuelling, 

nonin. oT id., 235-241 Ri t Street, London, 
W.l. T: it 6527. 7 aL London. 

London, E.C.1. 


Fades Led., Mitchell S 
iY Ceckeniwell 0711. TA: Foldexion 


reed Aircraft, Lid. Sydney 
Sou , Hampshire. T edge, Het sist a3 


lines). A: Follair, 

Fonadek 0 Lee, Knightsdowne H House, 
Yaern 8. - 

Fothergill and Harvey (Sales), Ltd., Harvester 
House, Peter Street, Manchester, 2. T: Black- 
friars 3232, TA: Harvester, Manchester. 

Fox and Co., ey Samuel, Stocksbridge Works, 

nr. Sheffield T: Oughtibridge 40871. TA: Fox, 


Besser. 

Frankenstein and Sons (Manchester), Ltd. 
Victoria Rubber Works, Newton Heath, Man” 
chester, 10. T: Failsworth 1166. TA: Proofing, 


French and bene, Ltd., hen Road, 
Manchester, 18, Lancs. fatachiviars 1887. 
TA: Rufflette, A. Fay 


G.Q. Parachute Co., Ltd., Stadium Works, 
Road, Woking, oun. T: Woking 
2277. TA: Parachutes, Woking. 

Co., Ltd., Newton Road, 
: Kingkerswell 2174. TA: 


nmore Boule- 
T: Shirley 2231. 


General Electric Co., Ltd. et House, 
sway, London, we2 emple Bar 
(Ex. 218 or shy TA: dhicuien West- 


cent, London 
General Fire Appliance Co., Ltd., St. Florian 
Ad Surrey. st 


Gieves, Ltd., 27 Old 
T: Hyde’ Park 2276. TA: Mautftis, 
n. 


a | a, Lid., Kings Road, Tysciey, Birmingham 
a3. fT: Acocks Green 2831. TA: Wonder, 


Bi 
Gloster nolncesion qo Ltd., 30 St. 
Pa S Cheltenham, Glos. T: 


$3961. 
and Partners, int Sir Genege, 3 am 
Midd Fel ths 


’Piccy, 


Goodmans Industries Axi 
Wembley, Middx. T: Wembley 1200 (8 lines). 
TA: , Wembley. 

Goodyear T re and Rubber Co. (Great Britain), 
Ltd., The, Dudeer, Wolverhampton, Stafford- 
shire. T: Wolverhampton 2321. TA: 
Gotyruco, 

Graseby Instruments, 


ptm eH 
td 
Road, Tolworth, 


5742/3. 

Graviner Manufacturing Co.., tae. 
Works, Colnbrook, Bucks. T: 
TA: Crashfires, brook. 

Guest, Keen and Nettlefolds (Midlands), Ltd, 
Box No. 24, Heath Street, Birmingham 18. 
T: Smethwick 1441. TA: Nettlefolds, Birming- 
ham 18. 


Kingston By-pass 
tT Elmbridge 


a yy - 


Surrey. 


C.B8. extinguisher units mounted on Land-Rover 
(General Fire Appliance Co., Ltd.). 


H. and F. Precise Castings, Ltd., Ascot Drive, 
. TA: Accuracy, Derby. 
Road, 
Habershon and Sons, Lid, J. rE 
T: Rotherham 208 


Rotherham. 1. 
Hadfields, Ltd., East Hecla Works, ome 9. 
: Sheffield 41001. TA: Hadfiel heffield. 
Hairlok Co., Ltd., The, Ma Works Kathie 

ae = ord 4271. TA: 


2 
a Oldfield Works, Hampton, 
“‘Giew 2180. TA: Hiallite, 


pton, * Middx. 
Hall and Pickles, Ltd., Port Street, Manchester 1. 
ne ter Central 4571. TA: Iron, 


Manches: 
Hall and a (Bristol and London) iat» John, 


Hard Spicer,_ Ltd., Birch —_ Witton, Birm- 
Birchfields 4504-9. TA: Auto- 

) . Birmingham 6. 

ar Aircraft Landi 


7. ——. 


Lamps, Paxton Hill, 
it. Neots 230-231. TA: 


lies, 423 Green 
N.4. T: Mountview 5241. 
Harvey and Co. Centos), Ltd., G. A., Woolwich 
Road, London, S.E.7 : Greenwich 3232. TA: 
Cheaper, Wol, yw Thy 
Hawksley S.M.D., Ltd., Buckingham Avenue, 
Slough, Bucks. T: Slough 23212. TA: Alframe, 


Headland, Rwy Thos. P., 
TA: Teepaitch, London. 
Heenan and Froude, Ltd., Worcester Engineering 


164-168 Westminster 
° : Waterloo 


Works, Worcester. Worcester 346] (8 
lines). TA: Heenan, kg ee 

Hellermann, Ltd., Gatwick Road, Crawley, Sussex. 
T: Crawley 2000 /1/2/3/4. Hellermann, 


Crawley. 

Helliwells, had, Birmingham Ai 
ham, 26. : Sheldon 2 2630-39. 
RR, 26. 


rt, Birming- 
A: Helliwells, 


419 


Hendrey Relays, yor 692 Bath Road, Slough. 
T: Burnham 809/81 


Henley’s Telegraph Works Co., Ltd., W. T., 51-53 
Hatton Garden, London, E.C.1. T: Chancery 
6822. ys. Henletel, Cent, Lon ’ 

H ind Grandage (Yeadon), Ltd., Victoria 
uy "Fealen. Leeds, Yorks. Rawdon 

/6. 

Heston Aircraft Co., Ltd., The, Heston Airport, 
Hounslow, Middx. T: Hayes 3844, A: 
Hestairco, one, Hounslow. 

Hickman, Ltd., North Circular Road, London, 

T: Gladstone 6262. TA: Shopfronts, 
Crickle, London. 

or ~ re Alloys, Ltd., Slough, Buckingham- 

Slough 23901. TA: Alloys, Slough. 

gh resture Components, Ltd., Sunfiex Works, 

ham Mill Road, West Drayton, Middx. T 

Wen Drayton 2226/7. TA: Gyponent, West 


Drayton. 
Hobson, Ltd., H. M., Hobson Works, Ford- 
T2 estates 


houses, Wolverhampton, Staffs. 
2266. TA: Accuracy, Wolverham 

Honeywell-Brown, Ltd., 1 Wadswort Road, Peri- 
vale, Greenford, Middlesex. T: Perivale 5691 
TA: eg, Greenford. 

Hordern Richmond (Sales), Ltd., Hy-du-lignum 
Works, Haddenham, Aylesbury, Bucks. T: 
Aylesbury 1100. TA: Winstix, Ayl 

Hughes-Johnson Stampings, Ltd., 

Green, Birmingham. T: Broadwell 1361. TA: 
Engines, Langley, Worcs. 

Hunting Acrosurveys, Ltd., 6 Elstree Way, Bore- 
ham Wood, Herts. T: Elstree 2214. TA: 
Astereo, Boreham Wood. 

Hymatic Engineering Co., Ltd., The, Glover 
Street, Redditch, Worcs. T: Redditch 743 
TA: Hymatic, Redditch. 


1.V. Pressure Controllers, Ltd., Atlas House, 683 
London Road, Isleworth, Middlesex. T: Houns- 
low 7273/4/5. TA: Ivee Press, Hounslow. 

Ilford, Ltd., Ilford, Essex. T: Ilford 3000. TA: 
Plates, Ilford. 

Iliffe and Sons, Ltd., 
Street, London, S.E.1. T: 
lliffepres, Sedist, London 

Imperial Chemical Industries, 
Chemical House, Millbank, 

Victoria 4444. TA: 
London. 

Integral, Ltd., Birmingham Road, Wolverhamp- 
ton. T: Wolverhampton 24984. 

International Aeradio, Ltd., 40 Park Street, Lon- 
don, W.1. T: Hyde Park 5024. TA: Intaerio, 


Audley, London. 
Irano Products, Ltd., Beaufort House, Gravel 
Lane, London, E.1. T: National 1200, ext. 1456, 
Letch- 


TA: Iranolin, Telex. London. 
Irvin, 


Dorset House. Stamford 
Waterloo 3333. TA 


Ltd, 
London, 
Impkemix, 


Imperial 
S.W.1 
Telex, 


Irving Air Chute of Great Britain, Ltd., 
worth, Herts. T: Letchworth 888. TA: 
Letchworth. 

Irwin and Partners, Ltd.. Berton House, 
High Street, Bracknell, “4s T: Bracknell 376 


Jablo Plastics Industries, Ltd.. Jablo Works, Wad- 
don, Croydon, Surrey. T: Croydon 2201. TA: 
Jablo, Croydon. 

J Aero Engines, Ltd., Spring Works, West 
Street, Ewell, Surrey. T: 


Ewell 4747 (5 lines). 
TA: Jameson, Ewell. 


Jameson, Ltd., J. L., West oan Works, Ewell, 
Surrey. T: Ewell 4747-51. TA: Jameson, 
Ewell, Surrey. 

Jenks Brothers, Ltd.. Britool Works, Bushbury, 
Wolverhampton. T: Wolverhampton 31281. 
TA: Jenbro, Wolverhampton. 

Jessop and Sons, Ltd., William, Brightside Works, 
Sheffield, 9. T: 41352/9. TA: Jessop, Shef- 


ie ‘ 
Jig Design Co., The, on poh Street, Windsor, 
Berks. T: Windsor 217 


K.L.G. ion Plugs, Ltd., Hage Vale, Lon- 
don, S.W.16. T: Putney $111 A: Kaelgee, 
Westphone, London. 

Kautex, Ltd., Elstree Way. Elstree, Herts. T: 
Elstree 1777/8/9. TA: Kautex, Borehamwood 

Kaye, Ltd., E. and E., Queensway, Ponders a. 
Enfield, Middx. T: Howard 1601. 
Cuwire, Enfield. 

Kayser, Ellison and Co., Ltd., Carlisle Steel 
Works, Carlisle Street, Sheffield'4. T: Sheffield 
22124. TA: Kayser, Sheffield, 4. 

Kelvin and Hughes (Aviation), Ltd., New North 
Road, Barkingside, Ilford : Hainault 
601. TA: Husun, Barkingside ide. 

Kenilworth Manufacturing Co., Ltd., The, Her- 
metite Works, West Drayton, Middx. T: West 

.. TA: Usefulness, West Drayton. 
Ltd., — Manor Works, 





T: 

Kidde Co., Ltd.. The Walter, Lux Works, Belvue 
Road, Northolt, Middlesex. T: Waxlow 1061 
TA: Luxtector, London. 

Kilfrost, Ltd., 20 Saville Row, Newcastle-upon- 
Tyne, 1 : Newcastle 20448-9. TA: Kilfrost, 
Newcastle- -upon- -Tyne. 
ing ft tion, Cameron Street, Hil- 
lington, Glasgow, S.W.2. Halfway 4571. 
TA: Aircraft, er. 

Kaeet Ltd., Kodak House, Kingsway, London, 

W.C.2. T: Holborn 7841. TA: Kodak, West- 
cent, London 

Kontak = Co., Ltd., Belton Park 
Londonthorpe Road, Grantham, Lincs. 
Grantham 908. TA: Kontak, Grantham. 
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Lacy-Hulbert and Co., Ltd., Boreas Works, 
i Nr, Croydon, Surrey. T: Croydon 
3304/7. TA: Percussive, Croydon. 
Lancefield Aircraft Components, Ltd., Herries 
Street, London, W.10. T: Ladbroke 2951-4. 


Lansing pegnel. Lad, ¢ Road, Basing - 
stoke, Ham tT: » 1010. TA: 
Bagnallic, - I J 

Laporte Chemicals, Lid., J Bedfordshire. 
fr Luton 4390. TA Luton. 

 — —e xy Lrd., “41 Lonedale Road, Lon 

Bayswater 6262-6. 

aa Engineering, Ltd., Victoria Works, Mill- 
houses, Sheffield 8. T: Sheffield 74411. TA: 
Invention, Sheffield. 

Lea Bridge Industries, Ltd., Priory re 
Arterial toad, Southend-on-Sea, aS : Bast- 


T 35285-6. A aden Whart. U 

Le ransport, Lt Pper 

“Pames 8 pesca, CA Central 
5050. TA: 

Lewis, D., Ltd., % 4 » ones , London, 
W.l. T: Museum a3i4. TA: Aviakit, Wesdo, 
London. 

Leytonstone 


ig and Tool Co., Ltd., Leytool 
orks, Hig Road, Leyton, London, £10. T: 
Leytonstone 5022. TA: Leytool, Leystone. 
L +s 3 ns ineering Designs (Gosport), Ltd., Priory 
dway, Gosport, Hants. My Gosport 
88081-3. TA: Westmanair, 


Light Soldering ty--* Pa. 106 George 


x ot. 8589. 


> Co., Ltd., Tachbrook 
ton Spa, Warwicks. T: Leumine- 
: Lockheed, 


: oe 
Ltd., St. Peter's 
arwickshire. T: Rugby 2076. are: Roxby. 
Co., Ltd, 


ugby. 

Leaaen’ Name Plate Manuf: 

The, Zylo Works, Brighton, Brighton 
27025. TA: Zylo, . Brighton. 

L ss te 4 Led., Slater Street, High 

Bucks. T: giish ee 2321. 

-- heour Alloy "St works, “is, Low Moor, 


Bradford, Yorkshire. Low Moor 663. TA: 
Steel Low Moor 


wy tteries), sid 1a forse Great rie Oe ous. 


he Tele elex, 


Lucas (Gas Turbine ,- Led., Joseph, 
Seetungee 28, Warwick 
shire. T: Springfield 3232. TA: Luset. Rirm.- 


ineham 
M = H. Engineering Co., , Gosden Common, 
Bramiey, Guildford yoy “T: ty: 2248. 
M.L. Aviation Co. Ltd., White W. 
head, Berks. T: Litdewick Green 248. TA’ 
Emelair, White vaeen, 


Mallock-Armstrong Co., The, 204 Street, 
Guildford, ing a Guildford Ln 
Me —a ee Radio. Wexham Road 
Bucks. T: Slough masd1. TA: Radiether, Sth 
Machine Products - aw © 
don, Wilts "Swindon 


Magnesium wu. Led., PO. Box 6, Clifton 
Te a oupee, © Manchester T? min 


Menchener Oil (Sales), Ltd., rt tt 
rl etinery aie), Lid 
Refinery, Eccles 


ford fond Pack ©: 0218/9. TA: 

Ma ~ 5 Led., Longacres, St. a 
rcom instruments, is, 
Herts. T: St. Albans 6160/9. TA: Measurtest 


St. Albans 
Marconi’s Wireless Tel gh Co., Marconi 
“Cheimalond S221 


House ay Essex. T 
Maxtes —— d., Oldfiel Road. H Mee 

ricon t id am 

T: Molesey 2180. TA toque 
Mesen “Excelsior, Ltd., Wobaston 


. 2214. 
TA: Biections, Uxbridge. 


Mavitta Drafting Machines. Ltd., The. Hichlands 
Road, Shirley, Solihull, Warwicks. T: Solihull 
2231. TA: Mavitta, Birmingham 

Measuring Instruments (Pullin), Ltd., Electrin 


inchester Street, Acton . 
W.3. T: Acorn 4651-3. TA: Mipullco, Ealux, 


Mechani Li., G Works, George S 
ec! ism, td., 
Croydon, Surrey. : Croydon 3426-9. TA: 


Gyromec, Croydon 
Mggeury Truck and Tractor Co., Ltd., The, The 


y. Gloveester. T: Gloucester 24451. TA: 
Mercury, ‘ 
Meridan Airmaps, Ltd., 


L 5 
2 : Central 1525. TA: Blegiacs, 


a Ry 
a hy noe Buildings, 56 Kingsway, 
LS eat 3424. TA: 


Milter Aviation, Led., Adastral House. Lowfield 
Path, Crawley. Sussex. T: Horley 4300. TA 
Milenares, Crawley. 





Mining and Chemical Products, Ltd., 86 Strand, 
igneee, 4 T: Temple Bar 6511. TA: 
» London. 

Movil i Ob Ook Lid., Caxton House, London, 
S.W.1. q: Whitehall 1010. TA: Mobiloil, 

, Telex. 
Modern Industrial Finishes, Ltd., 
Chemical Works, R 


oad, Northfleet, 
: Greenhithe 3171. TA: 
Co., ms The, Kingston By- 
Pass, Sonbieee urrey. : Elmbridge 0033-7. 


TA: Precision, Surbiton 

sy YY Co. Led., of he, Publicity Depart- 
Thames House Millbank, Westminster 

sw. T: Victoria 3888. TA: Nictatio. 

Meroad Goventy Warwickshire be 

TA: wien, Coes q 


$081. 
Muirhead 


Mullard, Did Cen 
tury 
ue, London, 


louse, Shaftesbury 
W.C.2. T: Gerrard 7777. TA: 


Munro, Ltd., BY, Cline Road, Bounds Green, 
London, N T: Enterprise 4422-3. TA: 
—_—-> _ 

Murex W. Processes, Ltd., eh OE Cross, 


Le 7 get faltham Cross 3636. : Murex- 
Murphy . Lid., Electronics Division, Broad- 
water Garden City, Hertford- 
shire. T: Welwyn 3434. TA: Murphy, 


Welwyn Garden City, Telex 
Na and Son, Ltd., D., 211 The Vale, London, 
, FBS Shepherds Bush 1 1220. TA: Moneyer 


Negretti and Zembee, Led. Lrd., sin ago a 
t , 

London, W.1. T: 
Piccy, 

Newman Industries. Lrd., 
Grantham, Lincs. tr: Gevnae 131 

Newmark, a Louis, Prefect Works, 542/548 
Purley Way, Grovdon, Surrey. T: Croydon 
$571. TA: don. 

News and Go. Hy. Airport, Horley, 
Surrey. yo Sada 1Sio. TA: 


Road, 


Brothers (Derby), 

“Derby. T: Derby 47676 re oo SD Dynamo, 
New nm, Wate Lrd., o Seemnte Fut, Uckfield, Sus- 
oS apeahean Yeovil 1100. 

Yeovil. 





chester. T: Denton 2431. TA: Oldhams, Den - 
Beverley W Barnes, London, 
ee. on Praseset 2591" TA: Omesheatly, 
Put, 
, Ltd., S. B., Stuart Works, S 
, Herts. T: Elstree 202 
TA: Gearcut, Bore 


Optical Tools, Ltd., Oldfield House, 
142 Bridge Road, Berks. T: 
Maidenhead 3704- 5-6. TA: Optool, Maidenhead. 

Pagquare, "London, Wil, T: Chancery 6877, 

: Offkwik, Westcent, London. 
T garth. S22 TAS Palen rtyr, 
: c 
London, N.W. 

Park, Ltd., R. and London, We Works, Thames 
iswick, W.4. T: ‘Chiswick 

be George. The Causeway, 

istol. T: Bristol 5-4261/3. TA: 


Partridge, Wilson and Co., Ltd., Davenset Elec- 
trical Works, EB | Valley Road, Leicester. 





Led., 137 Victoria Street, 
Tate Gallery 9212. TA: 
Tel Souwest. 
Century Jom. Shaftes- 
my RY W.C.2. T: Gerrard 7777. 
. London. 


. The, Bradford Street, 
T: Midland 6621. TA: Phos- 


(Bristol), 115-119 
, Bedminster. — x -s Bristol 
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Power Auxiliaries, Ltd., Kembrey Street, Swin- 
me}  - — 

Power Jacks, Ltd., Valetta Road, Acton, London, 
Tt: ‘Shepherds Bush 3443. TA: Newsor- 


t), Ltd., 25 
: Mayfair 7801. 


TA: Rgestare, | 
amond Products, Ltd., 294 Lillie Road 
we T: Fulham 7944, TA: Habit, 





ety Leicester- 
T: een ae 241/2 ‘A: Rubbers, Bag- 


ree Co, Les. Qoateg, Gtend. T: T: 
and Co., Ltd., R. B., Phoenix Warks, Great 
Puree ghee Bren Middx. Ealing 
0011-3 and 3661-3. TA: Puliinco, Wespbone: 


London. 
Pupemeys Basieseing, Co, tad, 


oh Nine 
67382 /9/4/3.,. TA ” Reading. 
mer Upper Tilt 


Puref coling, Lid, J. B- 

Works, Cobham, Surrey 'T:” Cobham, Surrey 
3013. TA: A: Purefoy : 
i ety, Ganeties, F: Com- 
Pyrene aa Ltd. Te Great West Road, Brent- 
ford, Middlesex. T: Ealing TA 








3444. : Pyrene, 
Brentford 
R.F.D. On. Ltd., Catteshall Lane, Godalming, 
"Godalming 1441. TA: Airships, 
G 
R.P.R. Patents, Ltd., Alexandra Palace Station, 
London, N.10. T: “Tudor 2691. TA: Sempun, 
London, N.W.4. 
Racal Gevstenicn,. Ltd., Western Road, Brack- 
nell, Berkshire : Bracknell 941. TA: Racal, 
aS - 2 _— 
Berkshire. pi. Bracknell “O41. TAs Racal Racal, 
Bracknell, 


hams ans Ties Benten Os. Newark- 
on-Trent. T: Newark 456 é . TA: 


Newark, ” 
Ltd., Leo, 60a Avenue, Cricklewood, 
"W.2. T: Gladstone 6393. TA: Metalrapps. 
Metal S ne eS 108 Forster \ 
Beckenham, a — 


rel Road, “sth W.7. Ramp sciaker #111 gil. 
TA: Ny Py 
nash toes . ag Road, 
London, $.W.18. T: Vandyke yor, TA: 
Redwing, ‘Led.; Bensham Works, Bensham Lane, 
Thorn Heath, Croydon. T: Thornton Heath 
Reid and Sigrist, Lrd., ¥ unstone Works, Hinckley 
Leicester. T: Leicester 


Road, 
88101 /2/3/4. TA: ‘3 Leicester. 

Reilly orks, Walnut Tree 
Close ord i . T: Guildford 67201. 


TA: Servomatic, Guildford. 

Renold Chains, . Renold House, Wythen- 
shawe, s3 , a $221. TA: 
reyaai Telex, 


Reynolds (Packaging) Lid. » sAltred" 's Way, Bark- 


Tube Co., La. “ey Hall Works, 
T: Acocks Green 
3333. TA: Butted 


11. 
, he sa Mere 
Rochdale 2237. TA: Rilo- 


Robert, 
Lane, Rochdale. T: 


Rist’s and Cobtes, Ltd., Lower Milehouse 
Lane, Newcastle, Staffs. Rm i Newcastle, ae 
69212-3-4. TA: Rist’s, Ni Ss 

Rollason Aerocessories, Ltd., Croydon Airport, 
Rate Ceonden, T: cae 

Rollason ‘Aircraft and — Ltd., Garten, Ais 

’ . ° /4. 
le 


Rollet and Co., Ltd., H., 6 Chesham Place, Lon- 
ee. S.W.1. 'T: Sloane 3463. TA: Knonferous, 





Rolls Rasen Ltd, Broadwa 
N.W.2. ne 1042. TA: “= 
Crickle, leon 
Rose Brothers (Gainsborough), Gains- 
. Lines. T: ~— iy Sion, TA: 
Ross, Courtney and Co. Ltd., Ash Road, 


brook 
Upper Holloway, London, N.19. T: Archwa 
1166. TA: Homeayms, Holway, “ 


Ross, Ltd.. S. Grahame, hilwapaisa 
Whyke, Sg eg} T: 


Rozalex Ltd., 10 Norfolk Street, Manchester 
: Blackfriars 1122/4. TA: Blacktea 4 
Owen and Co., Ltd., P.O., Box No. 10, 


Ww. , Staffs. T: James Bridge 
3131. TA: Ruberowen, Telex, je. 4, 
Rumbold, L. A. and Co., Ltd., 


Kingsgate Place, 
Kilburn, N.W.6. _T: "Maida ss 7366/7 /8. 


TA: Rumboldair, Kilb, London 
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FLIES HIGH 


Sound and thermal insulation being applied to the 
Britannia’'s fuselage. Blankets are made up of 2 layers 
of Fibreglass 2A mat and enclosed in a plastic film. 


,.% ' 





There’s hardly a British ‘plane flying today that isn’t equipped with Fibreglass in one 

form or another. This million-fibre glass wool insulation lines cabins to keep the passengers cosy 
in cold temperatures and cool in hot climates and cuts engine noise to a millionth of its 

original intensity. Fibreglass textiles insulate the high temperature fire-resistant electric 

cables, the power supply generators, the motors and actuators for undercarriage operation as 

well as for propeller pitch and other flying controls. Fibreglass cloth with polyester and epoxide 
resins is used for high strength laminates for radomes, propspinners, ducting and an 

increasing number of other applications. 


FIBREGLASS LIMITED, RAVENHEAD, ST. HELENS, LANCS. ST. HELENS 4224 
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Advanced Thinking in 
The Aircraft Industry... | 


SELF-ALIGNING SPHERICAL BEARINGS 
AND SPHERICAL BEARING ROD ENDS 
“Heim Unial’’ or “‘Rose’”’ 


Rod ends with male or female threads from 
6 B.A. to 2 in. Unified. 





Spherical bearings from ‘469” to 4” in diameter. 


HEIM PRINCIPLE ROSE PRINCIPLE 
consists of a single ball, in bronze | is a hardened and ground steel ball 
inserts, in an outer member of oscillating in a rod end of high 
carbon steel, approved aircraft | tensile steel, heat treated. The head 
steel or any other suitable| of the rod end is spherically ground 
material. internally. 


They are made in England in standard sizes or to designers’ specifications. 
Catalogues, which every design engineer and purchasing department 
should possess, are available, with free technical advice, from the makers— 


ROSE BROTHERS (GAINSBOROUGH) LIMITED 


Bearings Division 
GAINSBOROUGH, LINCS. 
Telephone: Gainsborough 2231 (8 lines). Telex No. 56-145. 


Telegrams: Rose, Telex, Gainsborough. 


« 
Pa 
TAA | ¢ 






















High performance and low cost are 
characteristics common to all air- 
craft equipment manufactured by 
Delaney Gallay. 

Exhibiting at the S.B.A.C. Shou 
Farnborough, Stand No. 128. 


FUEL COOLED OIL COOLERS 


Delaney Gallay productions in- 
elude fuel cooled oil coolers 
operating at high pressures with 
ability to cope with all ranges of 
fuel and oil flow at low and high 
altitudes 0-60,000 ft. 
















HEAT INSULATING BLANKETS 


Wherever a structure must be protected 
against intense and prolonged heat, the 
eall is for heat insulating blankets by 
Delaney Gallay. Tailor-made to require- 
ments; light in weight; an insulating 
medium which will not break-up or fuse 
under high temperatures and vibration. 





The wing de-icing heat exchanger illus- 
trated here is just one of the varied 
production of heat exchangers develop- 
ed and produced by Delaney Gallay. 
Lightness in weight; resistance to 
extremely high temperatures and 
pressures are common features. 
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THE ANCILLARY INDUSTRY... 


Rushton Engineering Co., Lat. 237 Acton Lane, 
London, w.4. i: ck 6974/5. 


L West Bromwich, 
tet Beomawich 1855. TA: Salters, 


» Ltd., Samlesbury Air- 
field, Samles' » Nr. Blackburn, Lancs. T: 
Blackburn 44668. TA: Blackburn, Croflite. 

Sanders (Electronics), L Gunnels Wood Road, 
Stevenage, Herts. T: al 981-2-3. TA: 
Sandelet, ay, ay 

Co., The, st Street Foundry, 


2251- 2-3-4. TA: Repcast, W 
“itd. Enfield, i ; we 
Enfield 3434. TA: Sanwest, . 
and Sons, Ltd., Albert Street 
Ww . Staffordshire. T: 
(Staffs) 41161. ‘TA: Sankey, Bilston. 
Work: Whinvinghess, Bast a, Idee 
$, . mr. 
Wight. T: Cowes 704. TA: Saroply, East Cowes. 
-Roe, Ltd., Osborne, East Cowes, Isle 
hy t. T: Cowes 2211. TA: Saroplane, 
st ’ 

Saunders Valve Co., Ltd., Aircraft Division, 
Blackfria Street, ~_ T: Hereford 
3125-8. TA: Saunval, ord. 

Savage and s, Ltd., Watiord By-Pass, Wat- 
ford, Herts. T: Watford 


T: Mon- 
arch 9307. TA: Spra, Stock, . 

Sciaky Electric Weldi ines, Ltd., 97 
Farn Road, Si , Bucks. T: S$ 
25551. TA: Sciakyweld, 

sh Aviation, Ltd., Prestwick ° 
Ayrshire, Scotland. T: Presmwise 79888. A: 
Aeronautics, Pres 

Self-Priming Pump and i “9 
Edinbur, Avenue, T . yoy 
Bucks. T: Slo 23277. TA: Slough. 

Serck ci wd, W Road, Birming- 
ham, 11. (P.imingham) Victoria 0531. TA: 
Serckrad, Bi 


irming 
ae: Ww. S., Lrd., 


73 Piccadilly, London, 
T: Hyde Park 2448/9. 


Shell-Mex and B.P., Ltd., Shell-Mex 
trand, London, wec2. Tt: Temple ber 1234. 
TA: Shelbeepee, Telex, London. 

Short and Mason, Ltd., Aneroid Works, Hal 
End Road, Walthamstow, London, E T 
3371-6. TA: . 

Siebe, and Ltd., 


Davis Road, 
‘on, Surrey. :’ Elmbridge 5900. TA: 
Siebe, sington 
Silentbloc, Ltd., Manor Royal, Crawley, Sussex. 
T: Crawley 2100. TA: Silentbloc, Crawley. 
Simmonds Aecrocessories, Ltd., Treforest, Ponty- 
pridd, Glamorgan. T: Treforest 2211. TA: 
Aerocessim, i 


Skyhi, eT x. 
worth, a T: » TIEN TA: 


Sk ilech, Phone 
Skyways, Lid., 7 Berkeley Street, London, W.1. 
FG Lt 7721/5. TA: Skyways, Piccy, 


tne Aircraft Instruments, Ltd., 
N.W.2. T: Gladstone 

Airs , London, Telex. 
Smith- Clayton Forge, Ltd., Tower Works, 
coln. T: Lincoln 1251/2. TA: Forge, Lincoln. 
Ww Coventry), _ Ltd., 


Smiths Cricklewood, 
London, 3333. TA: 
Lin- 


Smith’s Stamping 
Ribble Road Work: 


Ditton. 

Southern Forge, Ltd., Meadfield Roa: 

Bucks. Langley (Bucks) 301. TA 

ines, Slough. 

Southern ——— Ltd., Frimley Road, Cam- 
berley, T: Camberley 2230.’ TA: 


nrak, Cambe srley. 
Spa Guilds, Lrd., St. James’s Sesane, Cheltenham, 


Glos. Cheltenham rag 
Sperry Gyroscope Co Ltd., Great West Road, 
Brentford, . :” Baling 6771, TA: 


Sperigyco. esphone, 
St. Helens Cable and Rubber Co., Ltd., Liverpool 
Road, Trading Esta Slough, Bucks. T: 
Slough 20333. TA: St. Helens. Slough. 
Ss and f. Ro. - Milsom 


, Bath, 

Stainless Steel Wire Co., Ltd., The Barracks 
Lan Road, Sheffield, 6. T: Sheffield 
44241. TA: Finewyre, Sheffield. 

Standard we agg 8 a Ltd., The Standard 

Works, Bridge R Camberley, Surrey. T: 

Camberley 1813. TA: Hivoltsit, Cunbedy. 


Standard Tel Cables, Ltd., Con- 
naught House, 63 Al ° . C2. 
T: Holborn 8765. TA: Relay, bes 

Steel and Co., > » Kern House, 
Kingsway » WC2 = Holborn osa2 
TA: Coaltar, Westcent, 

Steel, Peech ‘ozer 


Ss i 740 High ottenham, Lon- 
.'T: Tottenham 5371. TA: Gilbarco, 


Stewart Aeronautical Su 
Lowfield 
Horley 4300. TA: Sasco, Craw! 


» (Chariton), nate j. «» Woolwich 
= Greenwich 3277. 


Ltd. J., Arklow 
T: Tideway 1202. 





“One man” aircraft-handler (Vernons Indus- 


tries, Ltd.). 
Stream-Line Filters, Ltd., Ingate Place, Lon- 
don, S.W.8. T: Macaulay 1011. TA: Edgefilt, 


Claproad, London 
Suchy Holdings, Ltd., 62/64 Toaete Chambers, 
Temple Avenue, London, E.Cc T: Fleet 


Street 8361. TA: Sucal, Fleet, Taken 

Suntex Safety Glass Industries, Lid., Suntex 
Estate, soar Lane, Iver Bucks. T: Ux- 
bridge 4970 A: Suntex, iver. 

Super Seals and Gaskets, Lrd., Bee me ham 
Factory Centre, Kings Norton = 
30. T: Kings Norton 2041-7. ilseal 
irmingham. 

Sutton, R. W. (Consultants), Ltd, 7 Lansdown 
Place, Cheltenham, Glos. T: Cheltenham 5811 
and 53808. 


T.I. Aluminium, Ltd., Redfern Road, Tyseley, 
om ll. T: "Acocks Green 3333. TA: 
Timini Birmin, ea 

T.K.S. (Aircraft De- cing), Ltd., Drayton House, 
Gordon Street, London, C1, Euston 
4650. TA: 

Talbot Stead Tube Co., Ltd., Green Lane, Walsall, 
Staffs. T: Walsall 4186. TA: Talbot, Phone, 
Walsa'l 

Taylor (Metal Workers), Ltd., C. F., Molly Millars 
Lane, W Berks. T: eames 


1005/6. TA: C. F. Ta lor, w 
Tecalemit, Ltd., Marsh Plymouth, — 5 
T: Plymouth 62844, TA: Tecalemit, Piymou 
Technical Ceramics, Ltd., Woodburcote Mao 
Towcester, Northants. T: Towcester 3124. 
Technograph Products, Ltd., 32 Shaftes- 
bury Avenue, London, W.1. T: Gerrard 4532. 
Teddington Aircraft Controls, Cefn Coed, 
—— Tydfil, South Wales. : Merthyr Tyd- 
Telefiex Products, Ltd.. Basildon, Essex. T: 
ae 22861. TA: Teleflex, Phone, Basildon, 


Telegraph Construction and Maintenance Co., 
Ltd., The, House, Theobalds Road, 
a W.C.1. T: Holborn 8711. TA: Tel- 

London, Te! 

Telehoist, Ltd., Swindon Lane, Cheltenham, Glos. 
Se tenham 53254. TA: Telehoist, Chel- 
tenham 

Terry and Sons, Ltd., Herbert, Redditch, Wor- 

cestershire. T: Redditch 61. TA: Springs, 
Redditch. 
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Test Equipment, Ltd., Gatwick Road, Crawley, 
Sussex. T: Crawl ley 2350. TA: Testment, 


Counties. 
Test Recipmnene (Models), Ltd., Gatwick Road, 
Crawley, Sussex. T: Crawley 2350. TA: Test- 


ment, Crawley. 

Control Co., Ltd., Marine Works, Sack- 
ville Road, Hove, Sussex. T: Hove 34081 and 
Hove 35939, 

ionic Products, Ltd., Hythe, Southampton. 
T: Hythe (5 (Southampton) 3265. TA: Technico, 


Thermo. Plastics, Ltd., Luton Road Works, Dun- 
stable, Beds. ‘T': Dunstable 1444. TA: Thermo- 


Thompsog ~ 5 lg Sat tt: Bilston 4 Dillman aifes. 


sine wot Wor 
-¥ , Har- 
: Harlow Lid. Reyme TA: ” Rapa, 


Thompson 
Lid., 146 Great 
T: En- 


com Essex. 
ow. 
Thorn Electrical Industries, 
Cambri » Heed, Enfield, Middlesex. 
TA: _Pergurad, ,» London. 


Tiltman > nae = Aerodrome, Sur- 
33 u' 
Reid Ros Co., _e ~ Works, Low 
elds Road, Leeds sia 30178/9. TA: 
ipceo, 
Titanine, id. Sheaveshill Avenue 
.W.9. T: Colindale 


Tetrafree, Hyde, London. 
Triplex Safety Glass Co., Ltd. Albemarle 
Wil iy: Hyde Park 


: Tri . , 
Trist and Co. Li on Berg Rees, » Slough, 
— 


Ronald th Road, 
Tubes, Lid. Gough ry ta: — Reval, ems 
ubes, Lt ocky ston i 
T: Aston Cross 3030. TA: Cylinders, bie. 
Tufnol, Lt Ltd., Perry Barr, i ag * 22B. T: 
Birchfields 4554. TA: Tuf s, Birmingham 


Turner Brothers Asbestos Co., Ltd., ~~ |e 
: Rochdale 4221. TA: Turners, 


Colindale, 
8123. TA: 


Uhlhorn Bros., Ltd., 53 City Road, London, 
Te 3 Clerkenwell 0145, ‘9. TA: Uhthorn, 


Electric, Ltd., Western Avenue, Acton, 
T: Acorn 3434, TA: Radwaves, Phone, 


Vactric, Ltd., 
y 


196 Sloane Street, London, S.W.1. 
Sloane TA: 


9656. Vactrify, Knights, 
London. 


Valay Industries, Ltd.. 186 Campden Hill Road, 
London, W.8. T: Park 8601. TA: Valaypro, 
Kens, London. 

Vane and Co., A. H., Empire House, St. Martin’s- 
le-Grand, don, E.C.l. T: Metropolitan 
9201 and sees. TA: Avants, Cent, London. 

Van Mo M. and Sons =a Tools), 

- BF. yo T: Basingstoke 


Lid. 
1240. TA: Diatipt, 
td., By-pan Road, 


Cloxwiches, Phone, lew Ma 


Venner, Ltd., Kingston B.S bate, New Malden, 
Surrey. T: Malden TA: Cloxwiches, 
Phone, New Malden. 


Vernons —— i. Kirkby LS Estate, 
ecoeend —~ aor :’ Simonswood 326 ° Bat 
ouseproud 
Vickers-Armstr (Aircraft), Ltd., Weybridge, 
are: ay Byfleet 240. TA: Vickersair, Wey- 


Vinten, — 'W., r Circular Road, 
London, raf y 2 6373-4-5. TA: 
Mong ag 

Vokes, Ltd., cy Park, Guildford, Surrey. T: 


Guildford azeel” TA: 
Vosper, Ltd., P.O. Box 18, 
Cosham 79481. TA: 
Vulcan Products, 


TA: Glossex, Westcent, London. 


Vokesacess, Guildford. 
Portsmouth. T: 


Wakefield and Co., Ltd., C. C., 46 Grosvenor 
St., London, W.1. T: Mayfair 9232. TA: 


Gheery Wesdo 

Wakefield-Dick, Industrial Oils, Ltd., 67 Gros- 
venor peat, London, W.1. T: Grosvenor 6050 
TA: Dicotto, Phone, \- 

Walker m Co., Ltd., James, Lion Works, 
Wo T: oking 2432. TA 


Lioncell tae Woking, 
1oncelle, elex 
Walterisation Co., The. Waddon 
Way, 7 TTA: ( N Surrey. T: Croy- 
A: Rust » Croydon 
bt juges and nstruments, Ltd., Station 
Godalming, Surrey.  T: Godalming 
1330-1. TA: Wayco, Godalmi 
Wayne Kerr Laboratories, Ltd., 1¢, 3 Roebuck 


Marsh 


Road, Chessington, Surrey. T: Lower Hook 
1131. TA: i ce. <erenewe. 
“Hampehie, 7 Works, Lymington, 
T: a ~ 2231-8. TA: Well- 
Ww ¥» Lym -~— R Ltd., Th 
estern eading), t ec 
erodrome. Woodley, Reading, Berks. T: 
Sonning 2351. TA: Hawk, Readi 
Westinghouse Brake and Signal _. 


» King’s Cross, London, N T: 
—— ws 6432. TA: Westinghouse, London, 
elex. 
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Westminster — 
Road, Hardw > aon 
port 88081/2/3. TA: Wenun 


Westway Models, Ls, Pals 
A don, 


Servieine, eT: Gon - 
Bridge, ee. 


Brune, Road, Han 


Williams and 


and James (Engineers), Ltd., 
T: Gloucester 24021. TA: Gi T3 
Wynn, Gloucester. 


Products, 


ter. 
Williamson Manufacturing Co., Ltd. TY 
London, N.W. Xeral 
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Wynn and Co. (Aircraft), Ltd., . D., Staverton 
Churchdown 


Acrodrome, 
3264/5. TA: bd Ghowcenner. 
Wynnstruments, 


A A 





_— wy 


3264/5. 





Lrd., 


TA: 


Speke Hall Road, Speke, 


cton, Garden illesden 
7022.” TA: Miniatures, Ealux, “London. Tr Willesden 0073/75, TA. Kinstogram, Liverpool, 19. T: Hunts Cross 2078. 
Wipeepouce Eodeperien, Lat. Saar, Knee Harles, London. Y.S.C., Ltd., The, 45-47 Copeland Road, Lon 
en Ry pe Knomingley 2323. Wills Pressure Filled Joint Ring, Ltd., Salmon don,'S.E.13, T:'New Cross 6113. TA: Yessee, 
Whittemore (Aecradio), Ltd., A Croydon Air- Parade, Bri ser, Somereet. Bridgwater 
Y oo Survey. Croydon $396/7/8. eta Rails, Phones Bridgwater Yorkshire Supplies, Upper 
: , - Ww Road 12. 7 + 6-38 
and Co., Ltd., Henry, Wiggin St., Bi Wilmot Breeden, Ltd., Amington Road, Birming- “ . ° 
y 16. T: Edgbaston 2245. - ham, 25. T: Acocks. Green 3344.TA: Bumpers, TA: Yes, Leeds, 12. 
Wilkinson Rubber Linatex, Ltd., F Road, Birmingham. Zwicky, Let. Bedford Avenue, Ti Estate, 
——. Surrey. : Camberley 1595. TA: Wireless T Co., Ltd.—see Plessey Group Ss Bucks. Slough 24481. TA: 
Linatex, Camberley. of Com Zz 


S.B.A.C. SHOW EXHIBITORS AND STAND NUMBERS 


AIRCRAFT AND ENGINE 
MAN waa RS 
Alvis, Led 
Auster Aircraft, Led. 
—— and General Aircraft, 
td. 
Boulton Paul Aircraft, Led 
Bristol Aero Engines, Led. 
Bristol Aircraft, Led. , 
de Havilland Enterprises, The . 
English Electric Co., Led 
Fairey Aviation Co., Led 
Folland Aircraft, Led. 
Handley Page, Ltd 
Hawker Siddeley Group 
Hunting Percival Aircraft, Led. 
Ministry of Supply 
Napier and Son, Led., D 
Rolls-Royce, Led 
Saunders-Roe, Ltd 
Scottish Aviation, Led 
Short Bros. and Harland, Led. 
Vickers-Armstrongs, Led 
Westland Aircraft, Led. 


Tame FoOr nZFwOIONwVFCA OX 


MATERIALS, COMPONENTS, 
ACCESSORIES, ETC. 


Accles and Pollock, Led 178 
Acratork Engineering Co.,Ltd... 146 
Acton Bolt, Led. - 20 
Aero Controls, Led. , 229 
Aeroplastics, Led 190 
Aero Research, Led. 721 
Aircraft Materials, Led 147 
Airscrew Co. and Jicwood, Led. 263 
Air Trainers, Lcd. 225 
Aldis Bros., Lcd 223 
Amalgamated Wireless (Austra- 

lasia), Led 23 
Ashdowns, Lcd , 218 
Attewell and Sons, Ltd., 8. 6 
Automotive Products, Led. 58 
Avery-Hardoll, Led. . 210 
Aviation Developments, Led ». = 
Aviation Traders (Engincering), 

Led. 26 
fee Equipment, Led 233 

8.8. Chemical Co., Led 220 
B.R.D. Co., Led 104 
Bakelite, Led 40 
Baynes Aircraft Interiors, Led. 250 
Bell's Asbestos and Engincering, 

Led 277 
Belling and Lee, Led. 249 
Birmetals, Led 106 
Birmingham Aluminium Cantag 

(1903) Co., Led , 119 
Bloctube Controls, Led 133 
Boorn and Co., Led., Thos. 213 
Booth and Co., Led., James 101 
Bowden (Engineers) Led. 288 
Brand and Co., Led., R. A. ™m 
Brent Chemical Products, Ltd. 258 
Briggs Motor Bodies, Led. 283 
Bristol Aircraft, Led. 117 
Bristol Aero Engines, Ltd. 116 


British Aluminium Co., Led. 34 


British Belting and Asbestos, Led. 78 
British Ermeto Corporation, Led. 135 
British Insulated Callender's 

Cables, Led 155 


oo, Lammas Bearings 
Co.., 268 
British tenes and Research 
Co., Le 
British Messier, Led ° 9 


British Oxygen Gases, Led. 216 
British Petroleum Co., Led 144 
British Thomson-Houston Co., 

Led. 118 
Brown Bros. (Aircraft), Led 163 
Brown Industries, Lrd., David 

(foundry division) 202 
Brown Bayley Steels, Ltd 82 
Brown Led., 4 G 214 
Bryans Aeroquipment, Ltd 65 
Burgess Products Co., Led. 72 
Burndept, Ltd 290 
Canadian Marconi Co., Led. n 
Cellon, Led 162 
Cementation (Muffelite), Led. 228 
Chesterfield Tube Co., Led 257 


Chloride Septerten, Led. 
Cole, Led. ° 

Connolly nade (Curriers), ‘Led... 
Coopers Mechanical Joints, Led. 
Cossor, Led., A. C. 

Curran Led., John... 

Decca Navigator Co., Led. 

Decca Radar, Led. 
Delaney-Gallay, Ltd. 

Desoutter Bros., Led. 

Docker Bros. a 
Dowty Equipment. ‘Led, , 

oy Equipment of Canada, 


Dowty Fuel Systems, Led. 

Dowty Seals, Led. 

Dragonair, itd. . 

Dunlop Rubber Co. Led. 

Dunlop Special Products, Ltd. 
Ozus Fastener Europe, Ltd. 
E.N.V. Engineering Co.,Ltd. ... 
a Aero Electrical | Services, 


Ekeo Electronics, Led. 

Electric and Musical Industries, 
Led. 

Electro-Hydraulics, Ltd. 

Elliot Equipment, Ltd. 

Elliott Bros. (London), Led. 

English Electric Co. Led. . 

English Electric Co., Led. 
craft equipment) 

English Steel Corporation, Led... 

Esso Petroleum Co., Led. 

Exactor, Ltd. : 

Export Packing Service, Ltd. ... 

Fairey Aviation Co. of Australia 
Pry., Led. 

ae Aviation Co. of Canede, 

Led. 


(air- 


Fairey Aviation Co., Led. 

Ferranti, Ltd. : 

Fibreglass, Led. 

Field Aircraft Services, Led. 
Fireproof Tanks, Led 

Firestone Tyre and Rubber Co., 
Led. 

Firth-Derihon Stampi , Led. 

Firth and John eg td., Thos. 

Firth and Sons, Led., T. F.. 

Firth-Vickers Stainless "Steels, 


Led. 
Flacther Ltd., Ww. ¢ ons 
“Flight” —see footnote. 
Flight Refuelling, Led. 
Fline, Led., Howard 
Fothergill and Harvey Gales), 


Led. 
ma and Co., Ltd., Samuel 
Frankenstein and oe Men. 


G. Q. Parachute Co., Led. 
Garringtons, Led. 

Gear Grinding Co., Led. 
General Electric Co., Ltd, ‘ 

General Electric Co. (Applied 
Electronics Laboratories)  ... 


Girling, Led. one eee 
Gloster Engineering (Chelten- 
ham), Led. o 
Godfrey and Partners, Led., Sir 
George , wa 


Godfrey E = 
Goodyear Tyre and Rubber Co. 





(Midlands), Led. 
Habershon and Sons, Led., awe 
Hadfields, Ltd... 

Hairlok Co., Led. 

Hall and Hall, Ltd. 

Hall and Pickles, Led. 

Hall and Sons (Bristol and Lon- 
don), Led., John.. 

Harley Aircraft Landing Lampe... 

Heenan and Froude, Led.. 

Hellermann, Ltd. 

ey . Telegraph Works, Led., 


e Flight” and, un-numbered, is immediately to the right of the main entrance 


n= 
eal 
-s 


seeeat Lelie 


wy == 
3 28 


154 
123 


156 
191 
242 

63 


103 
215 
90 


248 


Hepworth and Gauntep > 
don), Led. 


Hughes Johnson ane. 
matic Engineering Led. 

.C.A, (metals division) , 

1.C.1. (paints division) 

1.C.1. (plastics division) 

Incegral, Led. 

Irving Air Chute of 
Britain, Led. 

Jablo — ~ a com 

ind Sons, Led., William ... 

K.L.G. } mob + ae Plugs, Led. 

Kaye, Led., E. and E 

Kelvin and Hughes (Aviation), 
Led. 


’ Great 





Kenilworth Manuf ing Co., 
Led. 

Kent Alloys, “Ltd. 
Kidde and Co., Ltd., Walter 


King Aircraft Corporation “ 

Lancefield Aircraft Components, 
Led. une 

Latex Upholstery, “Led. . 

Laycock Engineering, Ltd. 

Lep Transport, Ltd. 

a tae ae Brake Co., 


Lodes Plugs, ‘Ltd. aad ou 
Long and Hambly, ‘Led. ans 

Lucas (Batteries), Led., Joseph . 
Lucas (G.T.E.), Led., Joseph eo 
Lucas-Rotax, Led. 

M.H.H. Engineering Co., ‘Led. 
M.L. Aviation Co., Led 

McMichael Radio, Ltd... 
Magnesium Elektron, itd. 
Manchester Oi! Refinery, Led. 
Marconi Instruments, Led. 
Wireless Telegraph 


Marston Excelsior, ‘Led. . 
Martin-Baker Aircraft Co., Led. 


Mechanism, Ltd. ... 
Microcell, Led. 

Miles, Led., F. G. 

Mollart Engineering Co., Led. 
Mond Nickel Co., Led. 


Morris, Ltd., B.0.. 

Mullard, Led. (equipment division) 
Mullard, Led. (valve division) 
Murex Welding Processes, Led. 
Murphy Radio, Led. ie 
Napier and Son, Led., D. 
ate and Zambra, Led. 


td 

oo Bros. 1 snes Led. 
Normalair, 
Normalair (aestrali) Pey.. Led. 
Normalair (Canada), L . 
Northern Aluminium _ 
Oldham and Son, Led 
Optical Measuring Tools, Ltd. 
Palmer Tyre, >) a. cos 
Park, Led. R. and }. 
Partridge, Wilson and Co. Led. 
Peto and Radford .. = ‘ 
Philips Electrical, Led. 
Plessey Co., Led. 
Plessey International, Ltd. 
a Rubbers, Led. 

ressed Steel Co.,Ltd. ... 
Polsomete Engineering Co., Led. 


Puretoy Unit t Tooling Co., Ltd., 


Pye, Led. 
oh or "Led. 
R.F.D., 


Redwing, Led. 

Reilly Engineering Co. Led. 
Reynolds Tube Co. Led. . 
Rollason geroumarm, § Led. 
Rotax, Led. be 

Rotol, Led. . 

Rubery, Owen and Co., Ltd. 


452 
184 
197 
1 


Ryland, Led., Llewellyn ... 
Salford Electrical Instruments, 


Led. 
Sanders (Electronics), Led., w. H. 


Soalker and Sons, Ltd., Joseph -. 
> eran Wood Products, 


Saunders-Roe, Ltd. ase 

Saunders Vaive Co., = 

Savage and Parsons, L 

Schermuly Pistol oe Appara- 
tus, Led., The 

— Electric Welding Machine, 


Self-Priming Pump and Engineer- 
ing, Led. 
Serck Radiators, Led. 





Skyhi, Led. . 
Smiths Aircraft Instruments, Led. 
Smith's Stamping Works (Coven 
try), Led. 
Electronic Group, Led. 
Southern Forge, Led. 





Industries, 


Led. 
Super Oil Seals and Gaskets, Led. 
T. L. Aluminium, Led. . 
Talbot Stead Tube Co., Led. 
Tecalemit, Led 

Teddington = Aircraft Controls, 
Teleflex Products, ie ie 
Telegraph ee emo and Main- 


Thermal ¢ Control Co., Led. 
Thermionic Products, Led. 
Thermo-Plastics, Ltd... ine 
Thompson Bros. (Bilston), Led. 
barney 4 (Engineers), Led., 


Thorn Ciecerical Industries, Led. 
Tiltman a 


Titanine, L 

Triplex Safety Safety Glass Co., ‘Led. 
Trist and aa Led., Ronald 
Tubes, Led.. wate 

Tufnol, Ltd. owe 

Tungum Co., Led. 

Turner Asbestos Co., Led. 
Ukra Electric, Led. 

Vactric, Led. 


Valay Industries, Led. 

Van Moppes and Sons (Diamond 

Tools), Led., L. M. 

Venner, Led. 

Venner Accumulators, Led. 

Vernons Industries, Ltd. 

Vinten, Led., W. ... 

Vokes, Led. 

Walker and Co., Ltd., James... 

Waymouth Gauges and Instru- 
ments, Led. 

Wayne Tank and Pump Co., Led. 

Wellworthy, Led. 

Western Manufacturing | '(Read- 
ing), Led 

a Brake and Signal 


Wiggin Co., Led., Henry .. on 
or apeaell Manufacturing Co., 
Wilmot-Breeden, Ltd. 
Wireless Telephone Co., Led. 
Xetal Products, Led. ° 

Zwicky, Led. one 
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This latest addition to the Habit 
range of Sine tables provides 

a means of accurately locating 
angular work of small dimensions 
for inspection or grinding, jig 
boring, drilling and other 
machining operations. 


The table is 
dimensioned to 
accept the 
Eclipse Double 
Sided Junior 
Magnetic 
Chuck. 


=e 


“a 









PRECISION DIAMOND 


1AM, LONDON 


PRODUCTS LIMITED 


HAM 








THE MAIN 
FACTORY 


AT 
CHELTENHAM 





Manufacturers of woven wire and glass yarn 
heater mats for aircraft and industrial applica- 
tions. Specialists in weaving resistance wires 
into glass fabric to fine limits. 











M.H. Godden (Cheltenham) Ltd. 


ilitital laa dations 
BOUNCERS LANE . CHELTENHAM 
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Multichannel Automatic Recording System 


% Constant monitoring of all channels from recorded 
tape. 

% Completely duplicated recording systems with 
automatic changeover. 


%* Widths of tape varied to suit the number of chan- 
nels recorded. 












%* Installations to suit all airports, military or civil. 


%* Up to 20 communications channels may be recorded 
simultaneously on a single tape. 





oe 
The B.C.C. M.A.R.S. provides— 


Installation to satisfy all the recording requirements 
of Air Traffic Control as recommended by 1.C.A.O. 









BRITISH COMMUNICATIONS CORPORATION 11D | 


Exhibition Grounds, Wembley, Middlesex Phone: WEMbley 1212 


T 
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CD WD CE WD CD WD CE WD CE 





CEIWIMR Wy ca ws WDC WD CD WD CA 


HIGH PRESSURE AIR COMPRESSORS 


for the Aircraft Industry 


as supplied to The Bristol Aeroplane Company Limited, Gloster Aircraft 
Company Limited, Saunders-Roe Limited, Rotol Limited, etc. 


Plants available for 2,000, 3,000, 4,000 and 6,000 pounds per square inch pressure 


WILLIAMS & JAMES (encinerrs) LIMITED 


CHEQUERS BRIDGE’ GLOUCESTER ENGLAND 
TELEPHONE: GLOUCESTER 24021-2-3 - TELEGRAMS & CABLES: “COMPRESSOR GLOUCESTER” 


CEY WD CEI WS) CEP WD CE WD CY WY CE WD CBD 
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»ntrol with all movement faithfully, 
accurately and reliably reproduced at the receiv- 
ing end 


Bloctube Controls offer you all the advantages 
and none of the snags of other systems. No 
wires to stretch, hydraulic or pneumatic systems 
to leak or contact wear of electrical systems. 


Remote cc 


Ball-ended members in spherical sockets retained 
by spring-loaded cups are coupled by rigid tubes 
giving you trouble-free movement resistant to 
wear and consequent backlash. 
STAND 133, S.B.A.C, EXHIBITION 
FARNBOROUGH 


Cfo 
a 


IN OTHER WORDS 
BLOCT 


BLOCTUBE CONTROLS LTD 
AYLESBURY BUCKS 
Tel. Aylesbury 828-9-30 

















seemed sy WRENCHES 


~  %, 





2-400 foot ibs 
for 

i” }’ and }’ 
Drive 


AVAILABLE 


NEW NUT TIGHTENING TORQUE DATA LEAFLET 


JENKS BROTHERS LIMITED 
BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, ENGLAND 
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we shape the things to come 


Tomorrow 
is in our hands 
today 


Lit 
anything 


m 7 
WOTR. 


We know, from very successful past experience, that tomorrow's 
demands on both design and construction can only be met with skill 
and up-to-date production methods. We employ none but 
the finest craftsmen and are recognised as being among the foremost 
specialists in Sheet Metal manipulation in the country. 


The Abbey Panel 
& Sheet Metal Co. Ltd. 


OLD CHURCH ROAD, LITTLE HEATH, COVENTRY 
Telephone Nos.: Head Office, COVENTRY 89461 (3 lines) 
Aircraft Division, BEDWORTH 2321 A.LD., A.R.B. and C.1LA. approved 


e FY 
== 
eM) 


: 
“- “Ss 


rr 


Famous names form a 

worthy testimomal to 

the quality of our design 

and production. 

FORD MOTOR COMPANY 
.TD. 

JAGUAR CARS LTD. 

ROVER COMPANY LTD. 

DAIMLER COMPANY LTD. 

CAR BODIES LTD. 

The DAVID BROWN Companies 


BRISTOL AEROPLANE CO. LTD 
ARMSTRONG SIDDELEY MOTORS LTD. 
W. G. ARMSTRONG WHITWORTH 
AIRCRAFT LTD. 
HAWKER AIRCRAFT 
Blackpool) LTD. 
ARMSTRONG SIDDELEY 
(Brockworth) LTD. 





g 
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Wie! 
BAYNES 


AIRCRAFT INTERIORS LTD. 


“ml 






Designers and Constructors 
of Airliner Furnishing 
Equipment and Structures. 


Contractors to the leading 


Aircraft Manufacturers 
LIDMEN and Airline Operators. 
) fi 
) or 





FARNBOROUGH 
STAND No. 250 


i 


ies 
’ 


Langley Aerodrome, Bucks., England. Tel: Langley 451-2-3 
Branches: Heston, Blackbushe Airport, Reading Aerodrome. 




















Since the early days of the first World War, 
British Thomson-Houston has specialised in 
equipment for aircraft. The experience gained 
over many years is incorporated in the design, 
development, and manufacture of complete 
electric power systems, ignition systems, 
engine-starting systems, and all associated 





This new C.I. counter has been aye designed for use in 
e 


airborne instruments. Available with 3 or 4 figures and 








components. fitted with knob reset. Now in quantity production. 
Operating Voltage Weight Approx. 2.75 ozs. 
: BRITISH THOMSON-HOUSTON . 24 volts D.C. Operating Speed 
_THE BRITISH THOMSON-HOUSTON COMPANY LTo.,2 Rating 9% milliamps Recommended maximum 
= COVENTRY ENGLAND a 16/20 counts per sec. 
Member of che AE! group of companies == Write for details. 
A496 7 
S.B.A.C. EXHIBITION 5 ELSTREE WAY. BOREHAM WOOD, HERTS 
VISIT OUR STAND No. 118 anne Ah wie 
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ROTOR-BLADES 
TYPE-TESTED TOB.C.AR. 


(subject to Official confirmation) 
A complete type-testing programme, using the company’s Bell 47G 
helicopter, has now been concluded satisfactorily, securing A.R.B. 
approval for Bell and Hiller Rotor-Blades, manufactured by Hordern 
Ricnmond Ltd. under licence from the Bell Aircraft Corporation, U.S.A, 
Exhibiting at the S.B.A.C. Display and Exhibition, Farnborough 
Sept. 3rd to 9th. STAND 99 

















Manufactured by 


SHMOND LTD. 
HORDERN-RICH. Tel.: Aylesbury 1100 


a OTOR BLADES 
ST N 7 TELICO ERS, AND FOR AIL ROTORS . : b : = 5 +" ' 
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Find the engine cowling 
in this picture 


Find the Habershon steel strip and you've 
found the cowling . . . it’s just one of the 
innumerable aircraft parts made from 
this vital material. 

New manufacturing processes and modern 
plant help us to produce Habershon hot 
and cold rolled strip and sheet in the large 
quantities required by today’s produc- 
tion programmes. But the quality for 
which Habershon’s have been famous for 
over acentury remains unchanged. We wel- 
come your most exacting specifications. 


S.B.A.C. Exhibition Stand No. 169 


Habershon 


STEEL STRIP 


means, quality in quantity 





J. J. Habershon & Sons Ltd., Rotherham. Tel. 2081 (6 lines) 
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Designers and Manufacturers 
of Flexible Crash-resistant 
Fuel Tanks as installed 


in modern military 







and civil aircraft 






WE SHALL BE PLEASED 
TO = You 
A 


S.B.A.C. 
STAND 
No. 5 


THE AIRPORT, PORTSMOUTH 


ENGLAND 
Tel.: PORTSMOUTH 70836-7-8 




















ALWAYS “FIT” 





CASTORS 


Inventors, Designers and 
Manufacturers of Castors 
and fixed direction Wheel- 
brackets including 2” to 
46” dia. wheels. Over 7,000 
types and sizes available. 














Loads up to 


30 TONS EACH 


Internal expanding braked, 
Equalising, Anti-shimmy, 
Jacking, etc. 


Recent inventions in- 
clude Tow Bar, Turn- 
table Remote Control 
Automatic Braking 
and Ackerman-con- 
nected Castors. Ask 
for details. 


Engineers’ Patentees and Sole Manufacturers 


AUTOSET (Production) LTD. 


70-79 STOUR STREET, BIRMINGHAM, 18 
Established over 35 years Edg. 1143/5/6 
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TITANINE 


AIRCRAFT FINISHES 

















are used on the de Havilland 110 





Ordered for service 

in the 

Royal Navy, the D.H.110 
combines exceptional 
performance, power 

and duration 


for all weather 





operation from 


carriers. 








VISIT THE TITANINE 
STAND AT FARNBOROUGH 
No. 153 


TITANINE AIRCRAFT FINISHES 


TITANINE LTD., COLINDALE, LONDON, N.W.9. Telephone: COLINDALE 8123 (6 lines) 
Factories : London — Surrey — Scotland Associated Companies: U.S.A. & Holland 
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PERFECTION - 


This man does not take unnecessary risks. Nor 
does the industry that builds the machines he 
flies. From the inception of the aircraft 
industry the name NEWTON has been one to 
inspire confidence. Newton precision products 
are specified by leading manufacturers 
because of their long and proved 
association with the requirements of the 


~~ ¢; aircraft designer and engineer. 












4 
4 NEWTON Precision Fasteners are used My 





4 throughout the aircraft, motor and genera! 
y, engineering industries. Eg, 
4 - PRECISION REPETITION PARTS . HEXA- ¢ 
Z wae BOLTS . SCREWS AND NUTS 
4 MS” ASSEMBLIES . ROLLED THREAD / 
4 SCREWS (Slotted and Phillips Recess) . SELF- 
4 TAPPING REWS . SMALL PRESSINGS ! 





L. H. NEWTON & CO. LTD. Head Office and Factories: 

NECHELLS, BIRMINGHAM, 7. Telephone: EASt 1551 (16 lines). Branch Offices: 

LONDON, COVENTRY, MANCHESTER, BRISTOL and DUBLIN. Represented in South Africa 
New Zealand * India * South America - Denmark « Norway * Holland « Ceylon and all Middle East Countries 





ali Wisi, 


CRINKLE :w 


SITLL WSS 






ashers 


Heat treated and plated giving corrosion resis- 
tance with high degree of recovery in relation to 
load, and resistance to “set.” Spring locking 
action suitable for electronic and instrument 
components. Size range }" to 8 B.A. 


s 


Prices and samples sent on request. 


ee AS - 5 
ar 


DOMINION WORKS THAMES RD CHISWICK W4 


PHONE. CHISWICK 776) 
GRAMS PARK OOMIN CHISK 
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Australia 
Belgium 


Burma 





Denmark 


Egypt 


countries have ordered Ethdeple 


France 


Holland 


for their Air Forces India 


Israel 


Synthetic Flight Equipment 


from Air Trainers Limited, South Africa 


Syria 
Pioneers and Leaders in the | Sweden 


Switzerland 


development of synthetic United Kingdom 


flight training devices. 





ELECTRONIC FLIGHT SIMULATORS 
‘TYPE’ TRAINERS 
GENERAL PURPOSE TRAINERS 





TRAINERS 





oT ee 
—d service “wy 


LIMITED 
that spans the world 








VISIT STAND No. 225 S.B.A.C. SHOW 
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Fast and accurate service to the Air- 
craft industry? We've been giving it in 
championship form for years, as most 
users of non-ferrous metals know. And 
now we're all set to expand... 

Ask any of our customers what the 
score is. They'll tell you that we of 
Leo Rapp rally to the occasion, be the 
order, or enquiry, small or large; that 
we are at all times happy to give a net 
quotation; and that it is to your ad- 
vantage to try us—after all, you're 
the umpire! 

Whatever your supply problem regard- 
ing non-ferrous metals, a telephone 
call to us will place the ball squarely 
in our court. 


We stock the largest range of Aluminium 
& Aluminium Alloys in the U.K. Com- 
mercial AJ.D. and A.R.B. released. 
Sheets, rods, tubes, sections, etc., etc. 


LEO RAPP LTD 


60A PURLEY AVENUE e@e LONDON oe PHONE GLADSTONE  6393-4-5-6-7-8 








vs SAFER... 


DowrTy 
7 with 
ROLLS-ROYCE 


Xe) 


Springs by SIEBE, GORMAN 


AIRCRAFT SAFETY BELT TYPE IV 

This Quick-Release belt is one of many 
Siebe, Gorman products for greater safety 
everywhere. Fixing and adjustment are 
completed in one operation, and a definite 
lift of the lever gives instant release. Belts 
of this type—approved by the Air Regis- 
tration Board—have been supplied to the 
Leading Airlines. 

AIRCRAFT OXYGEN EQUIPMENT 


Established 1819. 
DAVIS ROAD - CHESSINGTON - SURREY 
Telegrams: Siebe, Chessington. 
Telephone: Elmbridge 5900 


ROBERT RILEY LTD., MILKSTONE SPRING WORKS. ROCHDALE 
GBsGa.1 


Phone: Rochdale 2237 (5 lines) Grams: ‘‘Rilospring’’ Rochdale Telex 63-362 
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7=OHELV-COIL 


SCREW THREAD INSERTS 


* REGD. TRADE MARK 


No fractional gains either: substantially faster and surer 
assembly is a certainty and here’s why— 

Fit Heli-Coil! and reduce number of fastenings 
required. Use set bolts (which can now be shorter) 
instead of double-threaded studs and eliminate 
“worrying’’ cover plates, etc., into position. 

Fit Heli-Coil! and reduce torque loading for same duty. 
Reduce the wall boss size—no counterbore needed. 

Use lighter materials and improve thread strength. 


Fit Heli-Coil! and have all the advantages of a polished, 
rolled, internal thread. 


Please write for full information. 


ARMSTRONG PATENTS CO., LTD. 
BEVERLEY - YORKSHIRE 


Ole 


FLIGHT 
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WESTON 


aircraft instruments 
AT THE S.B.A.C. 


Exhibits include: 


“ICE DETECTOR” 


. « a practical demonstration 
of a new system by which 
instant warning is given of 
ice-forming conditions. The 
equipment can also switch on 
the anti-icing devices. 


SII0 RESISTANCE BULBS 


A new development makes 
Weston Resistance Bulbs im- 
pervious to the action of rocket 
fuels. 


$144 (form 4) “SERVO POT” 


enables a wide range of values 
to be indicated on large-scale, 
easily-read instruments, even 
when only minute inputs are 
available. 


In addition to the above, a representative range of all 
Weston Instruments will be on show. 


VISIT US ON STAND NO. 105 


SANGAMO WESTON LIMITED 


ENFIELD, MIDDLESEX 
Telephone: ENField 3434 (6 lines) & 1242 (6 lines) | Grams: Sanwest, Enfield 


Scottish Factory : Port Glasgow, Renfrewshire. Port Glasgow 4115! 
Branches : London, CHAncery 497! * Glasgow, Central 6208 Manchester, Central 7904 
Newcastle-on-Tyne, Newcastle 26867 Leeds, Leeds 30867 Liverpool, Central 0230 
Wolverhampton, Wolverhampton 21912 Nottingham, Nottingham 42403 Bristol 
Bristol 2178! Southampton, Soton 23328 Brighton, Brighton 28497 
sw 3i 
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Overhaul any of the Following Types of 





fe British or American Equipment 


Actuators Booster Coils Cut-outs 

Circuit Breakers Fuel Pumps Generators 

Ignition Units Magnetos Motors 

Voltage Relays Starters 
Regulators 

and many other smaller items of electrical 

equipment too numerous to mention. 


We are able to supply and release to A.R.B. 
or A.l.D. requirements any items of the 
undermentioned Air Ministry Sections :— 

5C, 5D, 5L, 5U, 6A, 6D, 10A, 10B, 10D, 

10H and 10AJ. 

Full facilities are available in our factory 
for manufacture and light assembly work. 

Your enquiries are welcome and will receive 
our most careful and prompt attention. 


Contractors te H.M. Government and overseas Governments 
and Airlines. 


EASTERN AERO ELECTRICAL SERVICES LTD. 


62 PRIORY STREET, COLCHESTER, ESSEX.  Phene: “clchester $173.@ lines) 

AIRCRAFT ELECTRICAL ENGINEERS. A.I.D. & A.R.B. APPROVED 

AGENTS FOR BTH LTD. STAND No. 239 
OLDHAM BATTS. 








FLYING MODELS 


ON 
VICKERS-ARMSTRONGS 
(AIRCRAFT) LTD. STAND 


* 


INSTALLATION AND MODELS 
DESIGNED AND MADE BY 


SEVERN-LAMB 


MODEL ENGINEERS 


THE FOLD 
STRATFORD-ON-AVON 
3878 


MAKERS OF ANY TYPE OF MODEL 
FOR ANY INDUSTRY 




















We are Pe ud 


to be linked with the 
Aircraft Industry ile 


Manufacturers of PRESSINGS in 
STAINLESS STEEL and other materials, 
WELDED RINGS, etc., etc. 


LIMITED 


Cookley Near Kidderminster 
Phone: Wolverley 266 Grams: Stampings, Cookley 
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HASTINGS 
BRITANNIA 


H.F. AERIALS 

Complete arrays are now available to meet the 
requirements of low-speed feeder aircraft and of 
high-speed aircraft of up to 500 knots. Arrays can 
be constructed either as fully insulated/anti-static 
systems or as open wire systems. 


A.D.F. SENSE AERIALS 

A non-insulated (Towel Rack) array using rod dia- 
meters of jin. or fin. can be supplied or a fully 
insulated wire aerial which has fitted into the dead- 
end masts a device which provides for tensioning, 


overload release. HERALD 


Special arrays can be constructed using standard 
components arranged to suit most requirements. 


CHELTON 
(ELECTROSTATICS) Li? 


MARLOW BUKKS - Mar/ow (0654 


VISCOUNT CANBERRA 





THE HANDLEY PAGE “HERALD” 
We are very pleased to have been connected 
with the sub-assemblies for the 
prototype of the Handley Page “Herald” 





SHEET METAL COMPONENTS (rcsoinc) 110 
COMMERCIAL ROAD 
READING 


Photograph by “The Aeroplane” 


TELEPHONE 
READING 82174 
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PRECISE 
PERFORMANCE 
IN FUEL 


: 9 _ Through Hydrant or 
: Mobile Refuellers 


as - 
= > ud 
7 > 5? 

_ 
rodie-Kent Model 8-72-D with Brodi- — 
matic Counter. Maximum rate of flow, 

300 imp. g.p.m. 350 U.S. g.p.m. 
1300 I.p.m. : 


In the refuelling of aircraft Brodie-Kent precision meters pass 
the most exacting tests for accuracy and conform to the most 
stringent safety regulations. Operating at high rates of flow, 
they provide a continuous record of liquids passing through 
pipe lines by gravity or under pressure. 

The Brodie-Kent Model B Meters illustrated are of the Positive 


. Maximum rave of flow, 
200 imp. om b. U.S. g.p.m 


Displacement type incorporating Brodimatic direct-reading 
counters. 

They operate on the Bi-rotor principle which ensures extreme 
accuracy and dispenses with all complicated mechanisms such as 
valve gearing, by-pass arrangements, etc. Provision is made for 
simple, but precise, calibration adjustment. 


IN USE IN AIRPORTS THROUGHOUT THE WORLD 
ESSENTIAL EQUIPMENT FOR AIRFIELDS LINKED TO N.AT.O. 


Biropie-lKewr Metees 


FOR FULL PARTICULARS WRITE TO THE SOLE DISTRIBUTORS: STEMCO LIMITED, 740 HIGH ROAD, TOTTENHAM, LONDON, N.I? 
Telephone : TOTtenham 537! 




















NEWTON-DERBY 


Voltage Regulators 
Type 225 and Type 50S 
as used on “Comet 
aircraft 


AUTOMATIC CARBON PILE 
VOLTAGE REGULATORS 


As supplied to Rolls-Royce Ltd., Bristol 
Aeroplane Co., Ltd., and Armstrong 


Avon, Derwent, 


Also makers of Rotary Transformers and Convertors, Wind 
and Engine-driven Aircraft Generators, High-frequency 
Alternators and High-tension D.C. Generators. 


ELECTRICAL PLANT SPECIALISTS 
NEWTON BROTHERS (oersy) LIMITED 


HEAD OFFICE & WORKS: ALFRETON ROAD, DERBY 

Tel.: Derby 47676 (4 lines). ‘Grams: DYNAMO, DERBY 

London ice: IMPERIAL BUILDINGS, 56 KINGSWAY,W.C.2 
Tel.: Holborn 0623 








Siddeley Ltd., for 
Nene, Olympus, Proteus, 
Mamba, etc. 


EQUATOR WHEELS & SECTIONS LTD. 


RAGLAN STREET WOLVERHAMPTON 
Grams: ‘‘Sections” Tel.: 21605/6 


Sapphire, 


A.l.D. Approved 
Specialists in Cold Rolling, Forming and Coiling for the Aircraft Trade 
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FAMOUS 
NAMES 


JAVELIN, SEA-HAWK 
VICTOR, VALIANT 


COUPLED 
WITH 
EXACTOR 


The unique design of the Exactor Drop 
Tank Couplings ensures that no leakage 
of fuel or ingress of air can occur when 
the tank is in use or during release. 

A perfect seal is maintained at all times, 
with instantaneous shut-off of the fuel 
line on the aircraft side of the coupling, 
during the jettisoning operation. 
Complete interchangeability is 
achieved, the coupling catering auto- 
matically for linear and angular 
misalignment. 


EXACTOR 


LIMITED 
THE SELF-SEALING COUPLING SPECIALISTS 





EDGWARE, MIDDLESEX 


Telegrams: Exactor, Phone, Edgware 


CHURCH WAY, 


Telephone No.: EDGwore 0071/2 
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Wherever 
man flies... 


VOKES PROTECTS 


The first air cleaner fitted to an aeroplane was made 
by Vokes Limited. In 1934 a Vokes air filter was 
the first ever fitted to a service aircraft. Wherever 
man flies today Vokes scientific filtration gives 
protection against dirt or dust. In a little over 
thirty years Vokes filters have become recognised 
as the standard of filtration efficiency for engine 
air intake, lubricating oil, fuel, test beds, cabin 
pressurisation and hydraulic systems. Throughout 
the world Vokes filters are demanded for maximum 
efficiency and protection. 


PIONEERS 
OF SCIENTIFIC 
FILTRATION 


WINGS DAY *#°".s« 
wines ea 


STAND No. 179 


§.B.A.C. EXHIBITION 
FARNBOROUGH 





VOKES LIMITED, GUILDFORD, SURREY 
London Office : 
Vokes (Canada) Ltd. Toronto. 


123, Victoria Street, Westminster, S.W.|. 
Vokes Australia Pty. Ltd. Sydney. 


REPRESENTED THROUGHOUT THE wort’ 
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E82 Eight-channel transportable recording equipment with 120mm. 
continuous feed camera. If your problem is the recording and measure- 
ment of Vibration, Pressure, Acceleration, write to us for full details 
of our wide range of single and multi-channel oscillographs. 


EXHIBITING AT THE S.B.A.C SHOW, FARNBOROUGH—STAND No. 256 


SOUTHERN INSTRUMENTS OSCILLOGRAPH DIVISION - CAMBERLEY * SURREY 


Proprietor: Southern Instruments Ltd. 


TELEPHONE : CAMBERLEY 2230 (3 LINES) TELEGRAPHIC ADDRESS: MINRAK CAMBERLEY SURREY 























Manufacturers of WHEREVER YOU MAY FOCUS YOUR ATTENTION ON THE 


| MIGHTY OLYMPUS TURBOJET ENGINE YOU WILL FIND 
. _ _ EVIDENCE OF THE WORK WE ARE PRIVILEDGED TO 
MAJOR AIRCRAFT ASSEMBLIES PRODUCE FOR THE BRISTOL AEROPLANE CO. LTD. FROM 
TAIL PLANES FINS ENGINE COWLS COMBUSTION CHAMBER TO BULKHEAD, COOLING AND 
; re i ies ‘ VENTILATING TO OILING SYSTEM OUR COMPONENTS 
JETTISON TANKS FABRICATIONS AND ASSEMBLIES ARE THERE, PRECISION MACHINED 


SHEET METAL PRESSINGS IN STAINLESS STEEL AND VARIOUS ALLOYS. 
YOUR KIND ENQUIRIES ARE MOST CORDIALLY INVITE INVITED 


Works: MAIN ROAD, FAR COTTON PA GUILDS. Li. 
1] Ll 

















5 SOUARE UT Le 
ST. JAMES © LOS. 
pe COELTEVGIAM E5312 

















Telephone: 32472-3-4 














Contractors to the Air Ministry and Ministry of 
Supply. 


FIA £70 = 


Repair and Servicing of Civilian Aircraft. Manufacture Head Office : 


of Aircraft Components and Towed Targets. Flying . e 
Toninianr of CivSlan Filete, Weybridge, Surrey. Tel: Weybridge 3821-3 


~ BROOKLANDS) 


Aerodromes—Sywell, Northants, and Little S hton, Hunts. 
Factories—Moulton, Northants. Tel. Moulton 3281-5 
Sywell, Northants. Tel. Sywell 2205-7 
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PROTOTYPE 
TOOLING 
SUB-ASSEMBLIES 
AND SHEET METAL WORK BY 


E. HILLIER *~>° SON 


f (ENGINEERING) LTD. 
/ CARDIFF ROAD, READING. TELEPHONE: READING 54020 
Z 











ODDIE SOLIDLOCK SHEAR FASTENER 


PAT. 594438 


DESIGNED FOR USE ON HIGHLY STRESSED DETACHABLE DOORS, PANELS, ACCESS COVERS, ETC., 
ON THE MOST MODERN SUPERSONIC AIRCRAFT. PATENTED SPHERICAL SEATINGS FOR EASE OF 
ASSEMBLY, DETACHABILITY AND ALIGNMENT—MADE IN A VARIETY OF SIZES TO SUIT INDIVIDUAL INSTALLATIONS 





ODDIE, BRADBURY & CULL LTD., PORTSWOOD ROAD, SOUTHAMPTON Tel.: SOUTHAMPTON 55883 
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The MOBILE 
TACHOMETER 
TESTER 


CATALOGUE No. 1684 


Functionally tests Tachometer and 


associated leads in situ up to an 
indicated speed of 24,000 R.P.M. 


UNLUNUUCULOGUOONTENNANUCEAOEUANU EAU EAT CAN EUU TAU EEA ee 


BRYANS AEROQUIPMENT LIMITED 


WILLOW LANE, MITCHAM JUNCTION, 


FLIGHT 


SURREY. 


31 AuGust 1956 





Telephone: MiTcham 5134 (5 lines) 





Dent Johnson 
AIRCRAFT 
COMPASSES 


Fully approved A.R.B. & A.!.D 





* IMMEDIATE DELIVERY, types Pil 
and P12, also entirely re-c itioned 
instruments. 


* PROMPT REPAIRS, all types un- 
dertaken. 


* 





GUARANTEED, and 

from internal paint and 
liquid faults. 

*% COMPETITIVE PRICES, through 
specialisation. 

* OVER 40 YEARS’ EXPERIENCE, 

in making Aircraft Compasses. 


DENT & CO. & JOHNSON LTD. 


LINWOOD, RENFREWSHIRE, SCOTLAND 
Tel. Johnstone 109 


Type P.11 











ANY SIZE 


ae '™ 
C¢> 


ANY FINISH 





Your enquiries are invit- 
ed for Spring Washers, 
Circlips and Spring Stee! 
Pressings. Keenest prices 
and quick delivery. 


ANY QUANTITY 
SPRING WASHERS LIMITED 


WOBASTON ROAD, FORDHOUSES - WOLVERHAMPTON | 
TEL: FORDHOUSES 2176/7 GRAMS: SOARING W'TON. } 











HYTHE 








Quality crystals by BRUSH 
as used by the Airlines and Air Forces of the World 


Quartz crystal units in hermetically sealed cases or glass envelopes, to 
Ministry specifications, are supplied to B.O.A.C., B.E.A., M. of S. and 
foreign airlines and air forces. All crystals are A.R.B. released or 
A.L.D. inspected. Requests for standard types or special requirements 
are given immediate attention. Illustrated brochure sent on request. 


BRUSH CRYSTAL COMPANY LIMITED 
SOUTHAMPTON 
Telephone: Hythe (Southampton) 3031/2 


ENGLAND 
Cables: Brudev, Hythe, Southampton 
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TEX 


oy « 


The Aircraft Industry’s 
MOST RELIABLE JOINTING MATERIAL 


Gaskets, Washers, Sheets and Mouldings 


* Resistant t il, Water and Most Industrial § vents * Cannot Creer I pread 


* Made t Suit your Special Requirements 


KAUTEX LTD ELSTREE WAY - ELSTREE — Telephone: Bistros 17778 9 & 1770 
DTD. APPROVED PROTECTIVE 


a A 
iF —<“cor C COATINGS FOR GAS TURBINES. 


STOVING AND AIR DRYING SILICONES RESISTANT TO JET FUELS, ESTER 




















Now used on— LUBRICANTS, SKYDROL, ETC. 
HIGH TEMPERATURE RESISTANT SILICONE STOVING AND AIR DRYING 
ARMSTRONG SIDDELEY PROTECTIVE COATINGS DTD. 4381 AND 4448. 
SAPPHIRE HIGH TEMPERATURE RESISTANT STOVING AND AIR DRYING PRO- 
. TECTIVE COATINGS FOR MAGNESIUM AND ALUMINIUM ALLOYS. DTD. 
4. V. ROE. CANADA 4380 AND 4458. 
ihe . . 
ORENDA SORCO FINISHES FOR THE PROTECTION OF HYDRAULIC SYSTEMS 
6 AND THE INTERNAL AND EXTERNAL PROTECTION OF REFUELLING 
EQUIPMENT. 
CURTISS WRIGHT 
J.65 SORCO SILICONE COIL IMPREGNATING AND ELECTRICAL VARNISHES. 
; RESISTANT TO HIGH TEMPERATURE, ESTER LUBRICANTS, HYDRAULIC 
* FLUIDS, SKYDROL, ETC. 





ae 





NAPIER ELAND 


modern industrial finishes Itd. 


MODFIN GRAVESEND 
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Electro-upset Forgings for Aircraft 








OMES 








LIMITED 





and Aero Gas Turbines 








BEVERLEY WORKS 
BARNES S.W.13 


Telephone :- PROSPECT 2291 

















Aluminium Sheet 
and Strip 


SHEETS IN STANDARD OR SPECIAL SIZES 
STRIP IN COIL OR STRAIGHT LENGTHS 


SPECIFICATIONS L.4 L.16 L.17 L.59 L.60 L.61 





APPROVED INSPECTORS A.I.D. A.R.B., ETC. 


ALUMINIUM 


ele} 4 te] 7 -Walely 


LIMITED 





TELEPHONE YOUR REQUIREMENTS TO LONDON 
TRAfalgar 3104 


SALES OFFICE DELIVERIES BY OUR ROLLING MILLS, 
30 CHARLES 1! rons a a DOLGARROG, 
STREET, ma: taaet on teen Nr. CONWAY, 
LONDON, $.W.1 NORTH WALES 
TRA. 3104 ow DOLGARROG 211 














A\.D & A.R.B. APPROVED 


ALL TYPES OF 
HARDENED 


BUSHES 


FOR AIRCRAFT JIGS 





including 


® 


BUSH 


Let us quote and submit samples. Write to Dept. F 


ENGINEERING PRODUCTS LTD. 


LITTLERS CLOSE, MERTON ABBEY, LONDON S.W.19 LIB 1085/6 


RIVET with EASE and SPEED 


with the MYERS CLAMP & LOCATING PIN 

AS SUPPLIED To THE ROYAL NAVY AND THE 
° ROYAL AIR FORCE 

Sizes: 

Diameter */22" to */s6” 

Gripping capacity */s6” 

to */s". Other sizes 

to special requirements. 


TE Riveting Clamp is designed for speedier and 
simpler operation in aircraft construction. Ensures rapid 
and completely accurate location and ottachment of motel 
rts to each other or to other members. Lasts longer, 
Not SCRATCH metal suriaces. i. cole "os one 
A reconditioning service is available. 





the LIGNO 























Sole Concesstonnai res 
J. F. BARDOLPH & PARTNERS LTD. 
1, ROBERT ST. ADELPHI, LONDON, W.0.2 | Telephone: Trafalgar \927 
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Air 


IN THE AIR 4° ON THE GROUND 


As actual manufacturers 

our library records of 69,000 different type 
connectors made over |5 years for the original 
M.A.P., M.O.S., Royal Navy, all main Aircraft 
constructors and various foreign governments 


Quick reference can be made to identify 
and satisfy your exact requirements 


* RS ALD. A.R.B. LEME. 


Fully approved 
LONDON LTD 


a, 


E.R.S. Ltd. Brookwood Rd., London, $.W.18 Telephones and Telegrams: PUTNEY 3402/3/4 


UNIVERSAL JOINTS HAVE te Briscoi rype 171 helicopter 
incorporating Hardy Spicer couplings. 

MANY APPLICATIONS IN 
AIRGRAFT DESIGN 


m particular — Helicopter power transmission, 
auxiliary gearbox drives, 
remote controls, 

and ancillary units. 







< ” ue 
‘ aes » 


ee 




























We specialize in the manufacture of 


RADIO CONNECTORS 


Junction boxes, complete terminations, moulded 
connectors and inserts, aerial kits, wireless 
remote control units, insulator and 

similar assemblies, etc., etc. 


Test gear available for testing up to 10,000 volts 





























> HA 
SPICER UNIVERSAL JOINTS 


HARDY SPICER LIMITED (A Birfield Company) WITTON, BIRMINGHAM, 6 


HARDY SPICER (AUSTRALIA) PTY., LIMITED SOMERS STREET, BURWOOD E. 13, VICTORIA, AUSTRALIA 
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Maximum recline—43 deg. 
Removable Centre Arm 


individual Meal Tables and 
Ashtrays 


Chrome Molybdenum Steel 
Structure 


Track or permanent mounting 


This is one of the range of 
famous “PAYLOADER”’ 
lightweight Aircraft Seats 
manufactured by us, and we 
are also producers of the 
well-known “PAYMASTER”’ 


seats and range of Viscount 





. orwun . Ne inte? a Ee F SS, at P al 
pana Bei Paik abieik ean yas ed SACS eae Seating. All enquiries to:— 
etl ee maha A. tee, SO 
meson 





| Slight Liguipment AND ENGINEERING LTD. 


%. Ss 163-9 BROMPTON ROAD, LONDON, S.W.3 
bates Telephone: KENsington 3698 


DRAGONAIR 
se, OIL 


| é /} 
i) FIRED =F 


AIR HEATING EQUIPMENT MANUFACTURED 


A.1.D. AND A.R.B, APPROVED BY 











AIRCRAFT: Anti-icing: Cabin warming: In 
4 Another fast reliable service 


flight or on the ground. for the Aircraft Industry. 
Cabin heating: MARINE: Anti and de-icing: ee deliveries off the 
————_—— shelf. 
Cargo heating and temperature control. Large stocks always held at 
Gatwick. 


Factories: Offices: Vehicles: INDUSTRIAL: 


Barracks: Domestic: Hangars: Drying processes. 





Highly competitive prices. 





ee Yernons Fuse Co Ltd 
DRAGONAIR LIMITED Sole Stockists to the Aircraft Industry 
Frrzuersert Roap, Farunoton, Hants. 
H. T. NEWTON 
& CO. 
Telephone : Telegrams : 
— e. 5 GATWICK AIRPORT, HORLEY, SURREY 
Cosham 76451-2-3 Evarges, Portsmouth Horley 1510 & 3613 Grams: Newtonair, Horley. 
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HT Advertisement Rates. 5/- per line, minimum 10/-, average line contains 6-7 words. Special rates for Auctions, 
Contracts, Patents, Legal and Official Notices, Public Announcements, Public Appointments, Tenders 6/- per 

line, minimum 12/-. Each paragraph is charged separately, name and address must be counted. All adver- 

AIRCRAFT ENGINEER Pestal Orders and cheques sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd., 


tisements must be strictly prepaid and should be addressed to FLIGHT Classified Advertisement Dept., Dorset 
and House, Stamford Street, London, 8.E.1. 





and crossed & Co 

Trade Advertisers who use these columns regularly are allowed a discount of 5%, for 13, 10% for 26 and 15% for 

oe : 52 consecutive insertion orders. Full ticulars will be sent on application. 

PRESS DAY —Classified advertisement ; renin Te a en nee Md 

pa ” . Box Numbers. For ihe convenience of private advertisers, Box Number facilities are available at an additional 
copy should reach Head Office by charge for 2 words plus 1/- extra to defray the cost of registration and postage, which must be added to the 

: : advertisement charge. Replies should be addressed to ‘“‘Box 0000, c/o Flight,”’ Dorset House, Stamford Street 
FIRST POST THURSDAY for publication lonion BEL. 
in the following week 5 sue subject to The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 
space being available. for delay in publication or for clerical or printer’s errors although every care is taken to avoid mistakes 














FLYING HELMET No. 103 (os itlustroted). Serviceable AIRCRAFT FOR SALE 
helmet for club flier. ideal for those not —— — 

trical intercom. Ear pockets made to take Gosport tubes 

C/No. 214. Weight 8 oz. in brown only. Sizes 64in to 7}in. W. S. SHACKLETON, LTD., 
£1/15/-. Gosport tube C/No. 214, 18/6. Heimets complete 


with Gosport tubes, 50/- per set. Europe's Leading Aircraft Brokers. 






























Pepe non WE HAD THE HONOUR TO 
R.A.F. ANTI- REGO. TRADE MARK 
sane, ees sie alia - 
[nan get AUTOMOBILE ASSOCIATION ‘“PERMATIP 
strong case . 2 
22 6 With Its First AND 
mK. it G~APAA ‘‘PERMABIT 
252 
—_— and what a suitable INSTRUMENTS 
available, registration! 
tinted or clear, AIR FOR 
7/6 pair. PATROL 
AUTOMOBILE GREATER 
FLYING SUITS. Fine serge-finished drill. Guaranteed 
i F ffs d. | ed J 
pny py yt - large,pis. Detachable ASSOCIATION SOLDERING 
buttons. Colours: White, novy, block izes bd . ' 
k Termate Flying Clube. Trode supplied SHACKLETON’S DO IT AGAIN! EFFICIENCY 
Send 46. in stomps for itustreted catstegus. W, S: SHACKLETON, LTD., 175 Piccadilly, 
ndon, W.1 E 
Dept. F) 124 Gt. Portland ‘ os . e 
a Lonten, One CABLE, ° Shackhud. London.” Phone, HY So ie 
Tel.: Museum 4314, Grams: The soldering bit which maintains 
Aviakit, Wesdo, London. 
R. K. DUNDAS its face indefinitely without atten- 
AEROPLANES BY DUNDAS tion. 25 models available for mains 
WIRE VIKING IB. 
or low voltage supply. Bit sizes 3/32 
THREAD INSERTS} |L°°°"™™* 
AUSTER V.D to 3/8 inch. Full details in booklet 
MILES MAGISTER S.P.15 from sole manufacturers :— 
GER MOTH 
_ i LIGHT SOLDERING DEVELOPMENTS 110 
AUSTER AUTOCAR 
AU ps Gove are available for immediate inspection 106 GEORGE STREET 
an ie. 
AEROPLANES BY DUNDAS CROYDON, SURREY 
K. DUNDAS, LTD., 29, Bury Street, London, Tel. CROydon 8589 
S.W.1. Tel. WHI. 2848. Cables: Dundasaero, 
Piccy, London. [oss9 











DERBY AVIATION LTD. 


Aircraft and Engine Overhaul 


CARTWRIGHT HAMILTON AVIATION, LTD. 





























FO R N EW DE S | G N S — os — ompetio aircraft to the commercial Sales Service Tuition 
s 
AND SALVAGE ond ciicienty. 2 ae ee Scheduled and Charter Operators 
BELow are listed just a few of the varied selection DERBY AIRPORT 
CROSS MFG co (1 938) LTD of machines we have to offer. 7 
° ° ° TH D H Chipmunks offered with permit to fly, elephone : ET WALL 323 
or 12 months C. o 
COMBE DOWN, BATH D / Tiger Moths, and many other light aircraft 
TEL: COMBE DOWN 2355/6 available. Whatever your aviation requirements 
. an excellent selection for the commercial CONSULT US! 
ror including Viking D/C 3 and D/C 4. | | 
— ECTIONS and demonstrations willingly We sell aeroplanes (and engines, 
too), we overhaul and repair them, 
EE ——————————————————_—_————— HERE a and part-exchange facilities avail- we operate them on scheduled and 
j hart i id teach 
* Ministry Approved Courses * LIENTS both old and new will receive a cordial = ceteie as a eg 
Pilot poy | Hi =n 266 “Fulham “Road K H er We could sell them to YOU, we 
louse, » singt London, ; 
| Commercial ! Rating SW 16. Flaxman 0906; Felaguamet fahawle, _—S could overhaul or repair YOURS, 
ame {0751 we could operate them for YOU 
LONDON SCHOOL OF AIR NAVIGATION i and we could teach You “ee or 
All subjects for professional pilot or eestaneerl possibly you could help US, for we 
Sy ee SE Vilage complete, together wih wings and. miscel wish to purchase 
imu! = | . : 
cashing, te short periods. Home study | airframe spares. Vendair. Croydon a A GOOD, SOUND C.47 DAKOTA 





child yr vailable, Detail = a’ Re) isle), melas = 2m «: ABBE 
so a s from rou elephon Y 
| FLYING BASE: CROYDON AIRPORT id Acgu al Mole, 8 Brendon Street, London, 78, BUCKINGHAM GATE, S.W.! 


33 OVINGTON SQUARE, KNIGHTSBRIDGE 3 ps — aircraft, oe, A.F., with low hours 
= w 4 Tel: Paddington 5406. [5672 
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a te et 


£500 000 of Viking Spares 


Actually in Stock 





THE AIRCRAFT VIKING 1b 








THE SPARES 


A small section of our large stocks 
of Viking spares. 





THE STAFF 
Mr. C. F. Stubbs, D.L.C. (Hons.) 
A.F.R.AeS., Commercial Manager 


with his SALES staff ready to deal 
with your ENQUIRIES AND ORDERS. 





NOW is the time to let us have 
Spares Enquiries for YOUR WINTER 


overhaul programme. 


Prices sent on request. 


SOUTHEND AIRPORT 
SOUTHEND-ON-SEA ESSEX 








FLIGHT 





AIRCRAFT FOR SALE 





IGER MOTH for sale, 12 months C. of A. 
Immaculate. With glider towing attachment. £295. 
Swinn, Sutton Bank, Thirsk. (Tel.: Sutton 237.) [5663 
3 D.H. 89A 8-seater Rapides for sale in splendid 
condition with full wireless equipment, low ine 


hours with or without C. of A. as required. For 
full particulars and price “ery Manx Airlines, 
Ronaldsway Airport, Isle of (S661 


RROLLASON AIRCRAFT AND ENGINES, LTD., 
Croydon Airport (Phone CRO. 5151). ~ 

Hornet Moths for sale, 12 months full C. of A. Im- 
mediate delivery. Hire Purchase terms. If you would 
like our price lists please send a card to the above 








address [0130 
AIRCRAFT WANTED 
LTRA-LIGHT Aircraft wanted immediately, cash 
waiting. winn, Sutton Bank, Thirsk, Yorks. 
(Tel.: Sutton 237.) [5662 
EMINI with or without C. of A. for cash 
Imperial Motors, Exmouth, Devon Phone: 


Exmouth 2567 [S659 
AGISTER HAWK “Trainer 3” required, must be 

in first class condition and hold current Hire-and- 
Reward C. of A. Sensible prices only, please. Box 
No. 3910. [S669 
ANTED—A reliable light aeroplane, Auster, 
Taylorcraft, etc., in exchange for 1938 Bugatti, 
Type 50S, supercharged, two-seater, 200 b.h.p. at 
4,000 r.p.m., 120 mile an hour plus, worth £800. Box 
No, 3891 [5664 





AIRCRAFT ACCESSORIES AND ENGINES 


PHILLIPS & WHITE, LIMITED 
Offer from stock: 


NSTRUMENTS and instrument parts. Navigational 
equipment, electrical components, airframe parts 
and hydraulic components J oy 
[ENGINE spares for de Havilland Gipsy Major and 
Queen series also Armstrong Siddeley Cheetah 
IX, X and XV spares. Stock lists available. 61 Queen's 
Gardens, London, W.2 





ELEPHONE: Ambassador 8651, 2764, Cables: 

Gyair, London [0466 
AJ (INSTRUMENTS), LTD. 

LL types of aircraft instruments overhauled. 


Special test instruments made to your require- 
ments. Particulars on request of our Magnetizer, De- 
magnetizer and Stroboflash—compact—efficient and 
inexpensive 
A W. (Instruments), Ltd., Gatwick Airport, Horley, 

Surrey. Tel. Horley 1420 and 1510 (Ext. 38, 
105 /6) —_ 

OLLASON’S for Tiger Moth 4 Gipsy Major, 

Gipsy Six and Gipsy Queen spa 

OLLASON AIRC RAFT AND FENGINES, LTD. 

Phone CRO. 5151 [01 

ANTED. Two Gipsy Major Ten Mk. 2 a... 
Advise details to Case, c/o Barclays Bank, 162 

5660 


Piccadilly, London 
FILAMENT Lamps, Landing and Cockpit Lamps, 
Generators, Mi, Ol, Pl, 313, 314, Kegiedeee, 
Inverters, etc. Super Cabin Heater, Relays, Fuses 
and a large range of other s, British and 
American.—Suplex Lamps, ‘Lid, 239 High Holborn, 
London, W.C.1 [0433 
VERHAULED Pratt & Whitney 1830-92 engines 
available from stock. Time-expired engines taken 
im part exchange, or purchased for cash. Full details 
to: Cournede & Farquharson, Ltd., 6 York Street, 
Twickenham, Middlesex. Telephone: POPesgrove 
7562, 7524 5648 





AIR CHARTER 





R Charter. Airspeed Consul available for bare 
hull charter. Short or long term contract at rea- 


sonable rate. Enquiries to Box No. 3733 (5634 





AIRCRAFT PROCUREMENT 


ROUP CAPTAIN EDWARD MOLE, B.Sc., 
A.F.R.Ae.S., Aviation Consultant. Specialist ser- 
vice in the supply or disposal of all types of aircraft and 
aviation equipment. Otations obtained upon request 
—8 Brendon Street, London, W.1. PADdington 5406. 
[0403 








AIRCRAFT SERVICING 


REPAIRS and C. of A. overhaul for all types of air- 
craft.—Brooklands Aviation, Ltd., Civil Ri 

Services, Sywell Aerodrome, Northampton. el.: 
Moulton 3218 [0307 
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offer four 


D.H.UA 
SERIES 1 HERONS 


in excellent condition 
with low airframe hours 


at £30,000 each 


14 SEATS, WITH’ GIPSY 
QUEEN 30 MK. Ii ENGINES 
AND FULL RADIO 





Spare parts also offered 


Full details upon request to 
FIELD AIRCRAFT SERVICES LTD. 
72 WIGMORE STREET, LONDON, W.1 

Phone: WELbeck 7799 


Cables: ‘FIELDAIR’, WESDO, LONDON 
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E, fa 


EAGLE SERVES 


1.A.T.A. 
all 


the world 


over 


Eagle serves |.A.T.A. by providing its 
members and the other leading airlines 
of the world with the following services: 


%* Contract 
Maintenance 


* Design 

%* Conversion 

* Modification 

%* Consultation 

%* Radio and 
Component 
Overhaul 

*% World-Wide 


Spares Service— 
Day and Night 


%* Aircraft Servicing 


Fully A.R.B. and A.1.D. approved 


Contractors to H.M. Government, 


FLIGHT 
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CAPACITY AVAILABLE 





ELLERING and “Ty milling in all metals. Send 

us your die blocks to copy from wood or plaster 

masters. Up to 5 ~ by 8 ft. max. size. We are die 
copiers to the trad 

— — BROS. (KNOTTINGLEY), LTD., 

Foundry, Knottingley, Yorkshire Tel: 

eA. 2046. [0975 





CLOTHING 





A.F. officers’ uniforms purchased; good selec- 
«tion of R.A.F. officers’ kits for sale, new and re- 
conditioned. Fishers, Service Outfitters, 86-88 Welling- 
ton Street, Woolwich. Tel.: Woolwich 1055. [0567 





CLUBS 


ERTS AND ESSEX AERO CLUB, Stapleford 
Tawney Aerodrome. M.C.A. approved private 
pilots’ licence course. Auster, Gemini, Tiger, Hornet 





and Proctor aircraft. Trial lesson 35/-. 15 miles centre 
of London. Central Line Underground to Theydon 
Bois, bus 250 to club. Open every day.—Tel.: Staple- 
ford 210 [0230 





CONTACT LENSES 


MODERN CONTACT LENSES CENTRE 7(D.1), 
Endsleigh Court, W.C.1. Deferred Terms. 
Booklet sent. (0342 








ENGINES FOR SALE 


MITCHELL AIRCRAFT, LTD. 


EMEMBER you save money by buying your new 
Gipsy Major - ines from us. At a price lower 
than the lowest overhaul fee these engines must be a 
bargain and what “is more umrepeatable after the 
present stock has been exhausted. Over 70 have 
been sold including a batch of sixteen to one promin- 
ent aircraft sales organisation A = country and 
t of fourteen to W. Germ 

MITCHELL AIRCRAFT, LTD. ’ Airport, Ports- 
mouth. Tel.: 717641. [0349 








GLIDERS 


LIDING. Winter Holiday Courses, weekly, 
from Nov. llth to Mar. 23d, £12 12s. inclusive. 
Send s.a.c. Lasham Gliding Centre, Alton, wesc 
5656 








HELICOPTERS 


ELICOPTER Charter. Machines Lge U.K. 
and overseas. Autair, Ltd., 76 ore areas 
London, W.1. Telephone: Welbeck hoe 








INDUSTRIAL FILM SERVICE 


E offer all facilities for the showing and distri- 

bution of business and industrial films to special- 

a audiences. Projection equipment and operators 
lied for showings in any part of the country. 

E shall be pleased to advise on all aspects of the 

production and distribution of documentaries 

and sales films. Raleigh Film Displays, “Raleigh 

House,” Nonsuch Walk, Cheam, Surrey. (5647 





QUICK RELEASE 
TIE - DOWN 
COUPLING No. 6900 
for 


Aircraft Freight Lashing, 
5,000 Ibs loading 







SIMPLE TO TIE 
AND QUICK 
TO RELEASE 


Also: 
Helicopter Sling 
Release Hook. 


Freight Lashing 
Equipment Range 
to10,000 Ibs loading. 


Air Ministry, U.S. Airforce, U.S. Navy 
and Foreign Governments 





MISCELLANEOUS All Types for use with Chain, 
Bases at Blackbushe Airport 





and Manchester Airport 


FACLE |: 


AIRCRAFT SERVICES 


LIMITED 


BLACKBUSHE AIRPORT 
CAMBERLEY - SURREY 
Tel : Yateley 237! *PBX Cables : Eagle, Camberley 











BRETRACTABLE ball point pens $13.50gr., balloons 
75 cents gr. up. Pocket combs 79 cents gr., lipsuck 
knives $5.25 dz., 3 in. steel scissors $3.50 gr., te 
$4.50 gr., pocket knives $50 gr., 7 in pencils $1 
oat J mw 4 cents each, teaspoons $2.25 gr. i. ‘Deis 
road nylon tooth brushes $3.50 gr. up. Cloth-hair- 
shes 10 cents each, clocks, watches. Men’s 
sles is cents each. Needles, safety-pins, costume jewel- 
lery, etc. 6,000 closeouts 50 per cent below . Toys, 
dolls, pearl necklaces 7 cents ea. Razor les $.50 
Bere 1,000. h~ ged 7 ay <.» compacts $4.50 doz.up. 
tfumes, belts, Also agents wanted. 
UL COHEN, ‘CO, , oy 881 B’way, NYC3. (029s 





PACKING AND SHIPPING 


R.% ond J. PARK, Ltd., 143/9 Fenchurch St., 
Mansion House 3083. Official packers r 
poe to the aircraft industry. [0012 








Cable and Webbing. Floor 
Fittings. 


Chain, Hooks and Fittings, 
Nylon and Terylene Webbing. 


ROLLASON 
AEROCESSORIES LIMITED 
CROYDON AIRPORT, CROYDON 


SURREY 
Telephone; CRO, 7238/9 
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“CUSTODIAN” 


Still the best 


QUICK ACTING 
Shear Fastener 


FOR CURVED OR FLAT PANELS 
Write for full details 


KING AIRCRAFT CORP. 


HILLINGTON, GLASGOW 
TELEPHONE: HALFWAY 457! 
TELEGRAMS: AIRCRAFT, GLASGOW 








B.S. 1. 


AERONAUTICAL 





C47 -DC3 Specialists 













. Starters, Generators, Tacho- 
Generators 
. Hydraulic, Vacuum, Fuel Pumps 


. Undercarriage Bolts and 
Bushes 


Flight and Engine Instruments 
A.N. Materials 

Wheel and Brake Spares 

. Anti-drag Rings and Spares 


ww 


NOW s 





BLACKBUSHE AIRPORT. CAMBERLEY 


SURREY AMOERLEY 1600 EXT 31 6 








HELICOPTER CHARTER 





S) 


U.K. and OVERSEAS 
AUTAIR LIMITED 


75 Wigmore Street, London, W.1. 
Tel.: WELbeck 1131 

















AIRCRAFT SPRING WASHERS 
To B.S. 
SPECIFICATION 


S.P.47 
CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 
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AERODYNAMICIST! 


“SHORTS ’ 
HAVE 
VACANCIES 


SSL LL LLL LILI LILI LLL FLA AD PA AS 


HOUSING ASSISTANCE 
REMOVAL ASSISTANCE 
PERMANENT APPOINTMENTS 


PENSIONABLE APPOINTMENTS 





CLASSIS AAI AAA FAFA FAFSA AA AAFA FAAS FAFA FAAS AAA SA FECL LG 


ONE SENIOR AERODYNAMICIST 


A post of responsibility with monthly 
status and appropriate salary. 


Qualifications: University Degree or the 
equivalent coupled with a minimum of five 
years’ experience either in general aero- 
dynamics or in stability and control work. 
Industrial experience is an advantage 
though not an essential. 


Also 


THREE AERODYNAMICISTS for per- 
formance, the stability and control sections 
and for the wind tunnel. 


Qualifications: University Degree or the 
equivalent in Engineering, Physics or 
Maths. 


Aerodynamics experience is an advantage. 


Applications, giving full details, to: 


Staff Appointments Officer, 
SHORT BROTHERS & HARLAND 
LIMITED, 


P.O. Box 241, Belfast, quoting S.A.177. 











J. R. STAINES 


BATH 
LONDON 











AEROSERVICES 


Limited 
Croydon Airport 
Tel: CROydon 9373 Cables: Aeroserv, Croydon 


FOR ALL AVIATION SUPPLIES 


DOUGLAS D0C3/C47 Aircraft and Spares. PRATT & 

WHITNEY ENGINES and Spares. 

ENGINES and Spores WARNER 

GINES and MAGNETO OVERHAULS and 

all ELECTRICS Supplies. MANUFACTURERS OF 
SHEET TAL COMPONENTS 








DB 
41, LONSDALE ROAD, W.11—Bayswoter 0319 











COTTON BAGS 


FOR SPARE PARTS, ETC. 


WALTER H. FELTHAM & SON, LTD. 


Imperial Works, Tower Bridge Road, 
Telephone: HOP 1784 LONDON, 8.E.1 











The BEST people in the Aircraft Industry 
buy the BEST AGS & similar components 
from the BEST producers who are 
THE HUGHES ENGINEERING 
Co. (LEICESTER) LTD., 
WOBLE WORKS, SRITON STREET, LEICESTER. 
Tel: Granby 1481/2 














AERONAUTICAL TRADES 
AND MPG. CO. LTD. 
219 Camberwell New Road, London S.E.5 
Standard Parts (B.S.S., A.G.S., $.B.A.C.). 
Radio and Electrical Spares. 


A.R.B. Approved Stockists. Overseas Enquiries 
Invited. 








Tel: Reliance $437 Cables: Aertradman, London 


HELICOPTER SERVICES LIMITED 


9%, PICCADILLY, LONDON, 
Gro. 5495/6. 


Offer their aircraft for all Helicopter 
services. 
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Opportunities * 





Aerodynamicists 

Design Technicians 
Structural Engineers 
Stressmen 

Flutter Technicians 
Instrument Draughtsmen 
Aircraft Draughtsmen 


AVRO’s varied and advanced design projects offer Technicians and 
Engineers unlimited opportunities in the fields of aircraft design, aero- 
dynamics, propulsion, structural design, engineering development, elec- 
tronics and radar. Never before has there been such a challenge to the 
imagination of the individual. AVRO's pride in the past and present 
achievements is minimised only by the anticipation and enthusiasm it 
has for the future. 


Vacancies for the following personnel are available in the various 
departments of the Organisation at Manchester and Woodford, 
Cheshire, and also in the new West London Design Group : — 


Mechanical Draughtsmen Wind Tunnel Technicians 


Electrical Draughtsmen Trials Engineers 
Structural Draughtsmen Electrical Engineers 
Mathematicians Internal Flow Engineers 
Control System Engineers Technical Assistants 
Flight Test Engineers Technical Authors 
Mechanical Engineers Technical Artists 


In most cases there are junior and senior appointments available, and 
aircraft experience is not essential 


Successful applicants will find the salaries, opportunities and working 
conditions are exceptional, and there is an attractive Pension and 
Assurance Scheme available. 


If you think you can fill one of these positions, or if you are interested 
in entering the AVRO Design, Development or Research groups, please 


write to:— 
PERSONNEL MANAGER 
A. V. ROE & COMPANY LIMITED 
GREENGATE, MIDDLETON, MANCHESTER 


giving particulars of your age, qualifications cnd experience 
All inquiries will be treated in strict confidence 





















OFFER 
THE JOB OFA 
LIFETIME 


FOR a lifetime 


SENIOR and INTERMEDIATE 
AIRCRAFT STRESS ANALYSTS 












Suitable applicants are offered permanent 
positions, working on advanced projects of 
absorbing interest. A generous staff contrib- 
utory pension fund is in operation, and al! 
1956 holiday arrangements will be honoured 


Apply, giving full details, to 

THE CHIEF DESIGNER 
54-56 Old Christchurch Road 
mrmemoutn 
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PERSONAL 


ARTNER wanted, U.K.-Australia. Light aircraft. 
Not necessarily ‘pilot. Share expenses. Leaving 
autumn. Royce, 63 Hughenden Drive, Leicester. [5667 








TUITION 


AIR SERVICE TRAINING 
The only fully equipped private School of Aviation. 
Specialist staff, comprehensive equipment and full 
residential and recreational facilities within the School 
ensure the soundest taining for an aviation career. 
M.T.C.A. APPROVED COURSES 


for private and commercial pilots’ licences and main- 
tenance engineers’ licences in categories “A” and ““C 


HELICOPTER COURSES 


for private and professional licences. Details avail- 
able from the Commandant. 


AIR SERVICE TRAINING, LTD., 


Hamble, Southampton. Tel. Hamble 3001 "0970 








CIVIL PILOT/NAVIGATOR LICENCES 


AVIGATION, LTD., provides full-time or inter- 
mittent instruction and postal tuition, or a com- 
bination of any of these methods to suit individual 
requirements for the above licences. Classroom 
instruction can be provided for A.R.B. General, cer- 
tain Sooutis Types, o Performance Schedule exam- 
inations ink Training Dept. at MONarech 1364. 
For full” Setails apply to The Principal, 


AVIGATION, LIMITED 


30 Central Chambers, Ealing B/way, London, W.5 
Tel. Ealing 8949 [0248 





URREY Flying Club, Croydon Airport, M.C.A. 
approved for private pilots’ licences. Open seven 
days a week. Croydon 7744. [0293 
FREE: Brochure giving details of courses in all 
branches aero eng., covering A.F.R.Ae.S., M.C.A. 
exams, etc. Also courses for all other branches of 
—a -Write: E.M.I. Institutes, Dept. F.26, 
(Associated with H.M.V.) [0964 
yh hing ae ON-SEA Municipal Air Centre and 
School. Comprehensive flying training for 
all ta licences, ratings and endorsements. Special 
facilities for instruments, night-flying and commercial 
ilot licences. No entrance fee or subscriptions. 
UNICIPAL Airport, Southend-on-Sea, Essex. 
Rochford 56204. [0453 
F.R.Ae.S., A.R.B. Certs., A.M.I.Mech.E., etc., on 
e “no pass, no fee” terms. Over 95 per cent suc- 
cesses. For details of exams and courses in all branches 
of aeronautical work, navigation, mechanical eng., etc. 
Write for 144-page handbook free.—B.1.E.T. (Dept. 
702), 10 Wright's Lane, London, W.8. [0707 
EARN to fly, £26; Instructors’ Licences and Instru- 
ment flying for £3/5/- per hour. Night Flying 
£4/5/- per hour. Residence 6 — weekly. 
Approved M.C.A. Private Pilots’ Li course. 
Specialised course for Junior Commercial Pilot's 
Licence.—Wiltshire School of Flying, Ltd., Thruxton 
Aerodrome (Andover Junction 1 hour 15 minutes from 
Waterloo), Hants. [0253 





SITUATIONS VACANT 


FEDERATION OF RHODESIA AND NYASALAND 
VACANCY: AERODROME OFFICER 
DEPARTMENT OF CIVIL AVIATION, 
Federal Ministry of Transport and Communications 


PPLICANTS, under 30, should have a minimum 
of 1,000 hours flying experience as a pilot, which 
should include at least 300 hours as a pilot in charge 
of aircraft engaged on cross-country flying, and must 
hold a valid commercial pilot's licence with an instru 
ment rating. Consideration will be given to applicants 
who possess all the qualifications for an instrument 
rating and have passed all examinations except the 
flying test and who are prepared to take this test at the 
oe of the Director of Civil Aviation 
UTIES include the regular inspection of all 
Government controlled and private aerodromes 
within the Federation. The enforcement of the Air 
Navigation Regulations, routine office work and the 
compilation of aerodrome statistics 
oe salary £1,170 p.a. on scale rising by 
a. to £1,470 p.a y 
PPLICATION forms and further details from 
Public Service Attaché, Rhodesia House, 429 


Strand, London, W.C.2. Closing date September 22 
[5668 








LYING instructor for club, Southern England 
Commercial licence preferred, but not necessary 
Box 3846 (S651 








204 (Supplement xx) 





SITUATIONS VACANT 





RMSTRONG SIDDELEY MOTORS can give 
opportunities for capable engineers, designers and 
draughtsmen in their Rocket Division. The powerful 
new motor—the Screamer—is an indication of future 
— on which recruits to this efficient team can 
certain of good prospects 


Mechanical Engineers 
with 


EGREES or Higher National Certificates can find 

positions in the Research, Experimental and 
Development Departments. An experienced man is 
required for work on Combustion. 


Designers, Draughtsmen 
and Checkers 


will find absorbing work in light, airy working con- 
ditions with a good team and at good salaries. 


Electronic Engineers 
for 


work on design and maintenance of recording gear in 
the medium and high speed range for testing engines 


Computress 


a young lady with a good education and a mathematical 
bias is required in the experimental department 
PPLICATIONS should be addressed to the 
Technical Personnel Manager, Armstrong Siddeley 
Motors, Ltd., Coventry 
4 hs reference RD must be included in replies 
[5658 


A. V. ROE & CO., LTD. 
WEAPONS RESEARCH DIVISION 


NVITE applications for the post of group leader 
of their initial project team 
PPLICANTS should have an Honours Degree in 
Physics or Engineering and considerable acro 
dynamic or other relevant experience 
HIS group will form part of an organisation well 
equipped with electronic computers, mathematical 
analysts, and other research facilities afd industrial 
teams engaged in missile design and development. 
Ts well appointed offices are situated in pleasant 
country surroundings near the Derbyshire hills 
within easy reach of Manchester 
APPLICATIONS giving a brief résumé of career 
should be sent to 
HE CHIEF ENGINEER, Weapons Research 
Division 
A V. ROE & CO., LTD., Woodford, Cheshire 
ihe [8652 


BUSH PILOT 
required for 
Ceatract of approximately 18 months in Turkey. 


H! should have a valid commercial pilot's licence 
or higher and be capable of carrying out main- 
tenance on a Cessmer 180 aircraft. Preference given 
to a pilot with both single and twin engine experience 
A ERY gencrous salary will be given commen- 

surate with experience. Apply in first instance, 
in writing, to 


The Personnel Manager, 

Ceostain-John Brown, Ltd., 

73 Seuth Audley Street, 
Leadon, W.1. 


quoting reference ©.4376 {S660 


MARSHALL 
AIRPORT WORKS, CAMBRIDGE 
RUNWAY CONTROLLERS 


T*° men required at Cambridge Airport. Must 
have completed approved course. Regular em- 
ployment for accepted applicants. Apply in first in- 
stance quoting RC/1 to 


EMPLOYMENT. 
[S674 


ERVICE Engineers required for work in connection 
with servic of aero engine accessories in the 
field. Applicants should have experience of aero engine 
overhaul and some knowledge of electrical circuits. 
A.R.B. ‘C’ licence standard. These vacancies are of 
a@ permanent nature and a company pension scheme 
is in operation. Please reply, giving full details to the 
Personne! Manager, The Plessey Company Limited, 
Vicarage Lane, Ilford, Essex [5678 





FLIGHT 31 AuGust 1956 





SAUNDERS-ROE, LIMITED, are in the vanguard of a new and vital 













phase of aeronautics and need men of ambition who can 
combine practical interpretation with advanced thinking 


There are opportunities for: 
Diaughtsmen 

Att od names[s 
Stress LiGiHeHs 
G.W.LuGMeas 


and other technicians in the Isle of Wight, London and 
Southampton Design Offices. 


Attractive salaries with good prospects and conditions can be 
offered and assistance with accommodation can be given 
to candidates selected for employment in the Isle of Wight. 


Please apply, quoting reference F/95, to:- 


The Personnel Officer, 
SAUNDERS-ROE LIMITED, 
East Cowes, Isle of Wight. 
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a 
SENIOR STRESSMAN 
SIR W. G. ARMSTRONG WHITWORTH 
AIRCRAFT LTD. 


A Senior Stressman is required for 
interesting work in guided weapons in 
our Birmingham Office. 

The appointment is of a senior nature, 
carrying considerable responsibility. The 
successful candidate will be expected to 
take charge of the stress section at this 
office and will be directly responsible to 
the Chief Stressman of the Armaments 
Division which is based at Whitley, near 
Coventry. 

Applicants should have a minimum of 
three years’ experience in stressing, 
together with an Engineering Degree or 
a Higher National Certificate on 
Mechanical or Aeronautical Engineering. 

An attractive salary will be payable 
and a generous pension scheme is in 
operation. 

All applications will be treated in the 
strictest confidence and you are invited 
to apply to: 


Technical Appointments Officer, 
Sir W. G. Armstrong Whitworth 
Aircraft Led., 


Baginton, near Coventry. 
Quoting reference ST.B/5. 











require 
AERO ELECTRICIANS 
for work on Multi-jet and Turbo- 
prop Aircraft. 
Bench work and testing. 
Overtime and Production Bonus. 


Single lodging accommodation 
available near Works. 


Write, call or phone: 
Cambridge 56291, Ext. 36. 
EMPLOYMENT OFFICER 





MARSHALL 


AIRPORT WORKS CAMBRIDGE 











SITUATIONS VACANT 











ARGE British A y in Far East 
ently require + > following: 

| oes E Overhaul r with experience of 

various Pratt & itney engines. Qualifica- 


tons Licence and at least five or six years’ over- 


ENGINE Ov Overhaul engineer with experience Dart 
engines. tions—D Licence and construc- 
tional and overhaul experience. 
J gett ne pate J engineers with at least five years 
rience on any or all of the following 
wt tion 1049, 749, Viscounts and Argo- 
nauts. jifications—A and C Licences. 
ISCOUNT engineer of considerable type experi- 
ence. Qualifications—A and C Licences. 
REPLIES to Box No. 3749. (5643 


want ED. Licensed Chief Inspector. Experienced 
Dakota and ancillaries. House available. Surrey. 
Box 2114. [0977 
WANTED. Works Manager. Preferably licensed 

Electrical and ancillary overhaul workshops. Full 
details. House available. Surrey. Box 2113. [0976 


PNSTRUCTORS required for permanent position by 
the Wiltshire School of Flying, Ltd., Thruxton 
Aerodrome, Andover, Hants. toe Weyhill 352 
Telephone number after 6 p.m. Weyhill 221. [5635 

RAUGHTSWOMEN required by Aircraft Equip- 

ment Company in South Bucks. Salary according 
to age and experience, up to £13 per week. Apply to 
Box No. 1775. [0475 
Test and Laboratory Engineers mates for gyro 

and electro mechanical instruments. ly stating 
age, experience and salary required to S. Ae Brown, 
Ltd., Shakespeare Street, Watford, Herts. [0147 


IRCRAFT section leader design draughtsman re- 
wired. Salary according to age, experience and 
qualifications up to £900 per annum. Pension scheme / 
superannuation fund in operation. Write or Phone: 
AYNES AIRCRAFT INTERIORS LIMITED, 
Langley Acrodrome, Bucks. Telephone: Langley 
451. [0476 
LECTRICIAN required at Stansted Airport, pre- 
ferably with workshop experience. Good rates of 
pay and excellent conditions of service. Single hostel 
accommodation. Apply Personnel Manager, Skyways, 
Ltd., Stansted Airport, Essex. [S655 
PLOT /Engineer required immediately for Piper 
Super Cub in Southern Africa. Salary £125 per 
month and expenses. Apply Fison-Airwork, Ltd., 
Bourn, Cambridge, giving details of experience and 
licences. [S666 
FFulcut = 1" for shift work, based at London 
. Must have radio experience with know- 
ledge of aircraft. Extra fa is made for shift 
work. Apply to: Decca ator Co., London Air- 
port, Fel , Middlesex. [S673 
WANTED immediately, Senior and Intermediate 
——@ — pb for work . an Saipan. “heghy ts 
programme salaries and conditions pply in 
tice | with details , experience to: King 
t Corporation, lington, Glasgow, S.W. “M9423 
UGHTSMEN, mechanical or electrical with 
practical design ability. Would prefer O.N.C. or 
H.N.C. but time off is allowed to obtain these qualifi- 


cations. Good salary, pension scheme. Apply in 
writ to Chief Draughtsman, Aircraft Research 
As tion, Ltd., Manton Lane, Bedford. [5657 


VHE/DF operator (male) required in Department 

. Experience essential. 
General holiday allowance. Staff superannuation and 
sick pay scheme. pplication forms from Chief 
Clerk, College of Aeronautics, Cranfield, 
Bletchley, Bucks. [S653 


ENGINEERS, preferably with Prince and Leonides 
licences, required. One vacancy based in Nairobi 
for two years. Other vacancies home based with 6 
months Keely Hi with generous allowances. Pension 
scheme. Appl ~q F- can Ltd., 6 Elstree 
Way, a! wand ert [5650 
SENIOR aircraft stressman urgently required for 

i sized Aircraft Design Office in Glasgow. 





R.A.F. OFFICERS 


UNIFORMS 


LARGE SELECTION IN STOCK 
NEW AND RECONDITIONED 
FISHERS, 86/88 WELLINGTON ST. 
WOOLWICH, S.E.18 ‘PHONE 1055 








Candidates should have at least 5 years aircraft stress- 
Salary Fees Ti .a. Write sta - = 


experience, etc., to 
Manager, ane Design Organisation, 54 Union Street, 


Glasgow, C.2. [S659 
DRAGON AIRWAYS LIMITED invite applications 
for the sition of Commercial Manager who will 


be responsible for the control of all commercial depart- 
ments. fy yd must have extensive airline experi- 
ence ay t ogy of aircraft documentation and 
c procedures Pply in confidence to the Man- 











DAKOTA BRAKE ASSEMBLIES 
Bendix Part No. 57584 
New and boxed A.R.B. released 
£28-10-0 each Ex stock. 
ALFRED LEWIN LTD., 
28, Curzon Street, London, W.1 
Telephone: GRO 7177 














aging Director, ty neg ee Woolsington 


Airport, Newcastle-upon-Tyne 3 [5628 
tb ye Writers and Aatins are required by a 
Midland Aero pany. Applicants 


Engine Compan 
for a post of technical writer should have a 
knowledge of the English language together wit 
background, while applicants for the post 

of artist should have r— | of perspective 

4 ould be interested in 
working on as turbine engines. Sala: ee ae 
range of £12 to £15 per week, 
experience. Applications quoting reference ence TWAy Acs 
should be made to the Technical Per: 
Armstrong Siddeley Motors, tinted. Parkside. 
Coventry. [S607 











DEVELOPMENT 
ENGINEERS 


are offered interesting and 
remunerative careers on 


ADVANCED PROJECTS 


dealing with 


1. Fuel Systems for Gas Turbines, 
Ramjets and Rocket Motors. 


2. Flying Controls for Aircraft and 
Guided Missiles. 


3. Ancillary equipment for nuclear 
Reactors. 
* 
* Five Day Week. 


* Excellent Working Conditions. 


* Non-Contributory Pension 
Scheme. 


Those interested are asked 
to write giving full details 


of age and experience to:- 


H. M. HOBSON LID. 


(ORDHOUSES, 
WOLVERHAMPTON 
STAFFS. 
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MANAGEMENT SELECTION 
LIMITED 


have been retained to advise on the 
selection of the 


for a medium-sized engineering company 
near London. For six months the appoint- 
ment will be as Assistant to the Managing 
Director, who will then become Chair- 
man. This is a prosperous company 
specializing in scientific engineering 
work for the aircraft industry and, with 
constant technical development, main- 
taining its satisfactory position. The 
appointment will carry responsibility for 
all aspects of the company’s operations 


Candidates should be familiar with the 
aircraft industry, or with a similar branch 
of engineering; technical qualifications 
desirable, but not essential. Knowledge 
of production or production control with 
all-round commercial experience is most 
important. Public School or University 
background an advantage. 


The post is likely to satisfy an enter- 
prising man seeking a starting salary of 
about £2,000 with early prospects of 
Managing Directorship and a share in 
profits 


SITUATIONS VACANT 





GALES engineer. A large engineering company of 
international repute has an immediate vacancy 
Age 30 to _ This position 
cialised form 
knowledge of 
Applications 


for a sales engineer. 
i ~ dealing with enquiries for a 
of A, ar and calls for so 
hydraulics, and oil pi systems. 
giving full Setails of qualifications and experience 
— resent salary, should be sent in confidence to 
= ie. 3847. [S654 
Bers WEST INDIAN AIRWAYS, Trinidad, 
require First Officers for their Viscount/ Viking 
ircraft. Minimum qualifications: Commercial Pilot's 
Seon with Instrument Rating. 
£1,400 to £2, —— annum according to qualifications 


and ¢ cellent Provident Scheme in force, 
prod a substantial gratuity after 10 years’ service. 
Applications to S YcVY © (Associated Com- 

jes), P.406, B.O.A.C. Headquarters Building, 


ondon Airport. [S671 





SITUATIONS WANTED 





pct, commercial R/T and I/R, 600 hrs. Any 
offer, anywhere. B170 endorsed. Box No. isote 


AUSTRALIA. Airline Pilot, A.L.T.P., 6,000 hrs., 
anxious make short visit Australia, late autumn. 
Suggestions invited. Urgent. Box No. 3911. [5676 


[DRAUGHTSMAN familiar with aircraft standards, 
requires free-lance drawing work, detailing and 
quant arrang . d for. Box No. 3840. [5649 


X-R.A.F. Radio Officer, 900 hours Bomber and 

Transport Commands, studying for M.T.C.A. 
Licence, requires position, preferably flying. Box 
No. 3913. (5677 
E*R.A-. Pilot (Fit.-Lt.), 32, single, o_ oun, 

,fecently on sales force of large ns national Co., 








AIR 
CHARTER 


LIMITED 
require 


a male assistant 25-30 years, in the 
Flight Operations Department at the 
London Head Office. Duties will 
embrace crew management and ros- 
tering and the technical perform- 
ance analysis of aircraft operation. 
Applicants must have had some 
previous experience of a similar type 
of work in aviation. 


There are excellent opportunities for 
long term advancement to the right 
mon. 


Salary according to experience. 






































SEEK 
RESEARCH AERODYNAMICIST 
(post-graduate preferred) 


interested in advanced studies in the fields of 
boundary layer control and supersonic aero- 


dynamics 


and 


TWO JUNIOR 
AERODYNAMICISTS 


who are keen to take up a career in industrial 
research in preference to a routine job. Suitable 


for science graduates without previous experience. 


Applications to be addressed to: 

DR. G. V. LACHMANN, 
Director of Research, 
HANDLEY PAGE LTD., 
CRICKLEWOOD, LONDON N.W.2. 











wt iiromation = be passed to our s. Any ‘done- — Apply in writing in the first instance, 
clients without candidate's permission at 7 : : 
interview. Please write, in confidence, —_ considered -_ No. —_ ed giving full details, to the 
giving brief details related to these fe) i M 
requirements to: rations anager 
Management Selection Li. (V.124), AIR CHARTER LTD. 
8 Clarges Street, London W.1. LIGHT.”—150 copies Jan 1909—Augus berl 
1912. No 1 onwards, most -— @ What offers? 15 Great Cum nd Place, w.l 
Box No. 3912 [58675 

HANDLEY PAGE LTD. ok on every aspect 






726 pp. Illustrated 21s net. 


Published for ‘ Amateur Photographer” 


from booksellers and photographic dealers 


ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON S.E.1 





of photography 





DICTIONARY OF 
PHOTOGRAPHY 


Edited by A. L. M. Sowerby B.a., M.Sc., F.R.P.S. 


A comprehensive reference book, alphabetically 
arranged, covering every aspect of photography. It 
contains the essence of a dozen ordinary textbooks, 
and provides the answer to every photographic 
problem. This edition has been meticulously revised 
throughout, with particular attention to the sections 


on flash and colour photography. 
By post 22s 3d. 




















Iliffe & Sons, Ltd., 
London, S.E.1. oa 


31 AuGust 1956 FLIGHT (Supplement xxiii) 207 
BOOKS, ETC. BOOKS, ETC. BOOKS, ETC. 
ir: Jubilee Book of the “RALLIES 2 and Trials,” ay S. C. H. Davis of “The ATERIAL in Works Stores,” 2nd Ed. 
Autocar.” Descril LA! L. J. Hoefkens. Shows how the use of fork-lift 


war 

and women who have kept Britain 
30s. net from all booksellers, 31s. Sd. by post from 
Dorset House, Stamford St., 





Ra gee & Sa ond 5 


events are r by this world- 


driver. 15s. net from ah Vechortiene. 16s. 1d. by 
st from Iliffe & Sons, Ltd., Dorset House, Stamford 
London, S.E.1. 


by B. J. q in a colourful style the 
the United wos from its | author’s many adventures -~¥ driving in s and 
1901, -- the two wars, to its | trials 


Carlo Rally, the exciting Al; 
spectacular 


urope. The Meate- 
Trials and many other 
renowned 





and pallets in industrial stores can increase pro- 
conten. utilize floor space more effectively, help con- 
trol of movement and reduce costs. Includes a descrip- 
tion of a system actually rated in a modern factory. 
18s. Od. net from all booksellers. By post 18s. 11d. from 
lliffe & Sons, Ltd., Dorset House, Stamford St., 
London, S.E.1. 








as 


ABLO AERONAUTICAL PLASTICS 


SPECIALLY DEVELOPED FOR THE AIRCRAFT INDUSTRY 


Employed to meet increasingly varied needs throughout the aircraft industry for:— 


@ SOUND INSULATION 


INSULATION 
(including extra low temperature uses) 


VIBRATION ABSORPTION 


THERMAL 


SHOCK RESISTANCE 


PANELLING 


INTERIOR CONSTRUCTION 


UPHOLSTERY 

FLOOR COVERING 

ULTRA LIGHT TRANSIT CASES 
BUOYANCY APPLIANCES 
SURVIVAL PACKS 

ULTRA LIGHT LIFE-RAFTS 


You are invited to discuss your requirements at our STAND No. 143 S.B.A.C Exhibition September 3rd—9th. 
JABLO PLASTICS INDUSTRIES LIMITED 


Grams: JABLO-CROYDON 


Jablo Works, Waddon, Croydon 


Phone: CROydon 2201-3 














MARSHALL 


AIRPORT WORKS 
SENIOR AIRFRAME 


CAMBRIDGE 
INSPECTORS 


Must have recent experience on Multi-jet and Turboprop Aircraft 
REPAIR, TRIAL INSTALLATION AND CONVERSION 
Suitably qualified applicants will be given 


Staff Rates and Conditions, including Contributory Super- 
annuation, plus Housing Assistance if required. 


Also 
AIRFRAME FITTERS, 


AERO-ELECTRICIANS, 


SHEET METAL WORKERS 
(on Stressed Skin repairs) 


for interesting long-term programme, Development, Trial Installation 
and Modification. 


Good rates of pay under regular review, upgrading governed by 
merit and recommendation. Overtime and Incentive Bonus. 


Single Lodgings on Housing Estate near Works. 


Write, call or phone for interview: 


EMPLOYMENT 


Cambridge 56291, Ext. 36. 
OFFICER 


SENIOR MECHANICAL 
ENGINEER 


An important company, engaged in 
the design and development of major 
guided weapon projects, require a 
Senior Mechanical Engineer. 


This is a position of considerable 
interest and responsibility and carries 
with it excellent opportunities for 
advancement. 


Applicants should possess a degree in 
mechanical engineering or equivalent 
qualification, and considerable experi- 
ence in the design of packaging and 
mechanical handling equipment. 


The salary scale will be commensurate 
with the degree of responsibility asso- 
ciated with this senior post and the 
successful applicant will be eligible, after 
a qualifying period, for the company's 
attractive superannuation scheme. 


Replies will be treated in the strictest 
confidence and should be addressed to: 
T.A.O. Box No. 3761 
c/o “Flight’’ 

Quoting Reference H/6 

















GENERAL MANAGER 
REQUIRED 


for 
a large British-owned aircraft repair 
and overhaul company in the Far East. 
Applicants should have a background 
of engineering and company manage- 
ment with world-wide aviation con- 
tacts. Experience abroad an advan- 
tage. Age between 35 and 45. 


Box No. 2260, c/o “Flight.” 











CHIEF ENGINEER 


required for 
MIDEAST AIRCRAFT SERVICE 
COMPANY 
an 
AIRCRAFT ENGINEERING 
ORGANIZATION 
with complete overhaul shops hand- 
ling a variety of aircraft including 
modern turbo-jet and four-engined 
equipment. Experience abroad an 
asset. Salary in keeping with respon- 
sibilities. Apply P.O. Box 3132, 
Beirut, Lebanon. 








THE ENGLISH ELECTRIC 
COMPANY LIMITED 


invite applications from Engineers to fill 
vacancies at Luton in their G.W. Airframes 
Department, for a SENIOR PROJECT 
DESIGN ENGINEER to contribute to the 
initial scheming of airframes for new projects 
and the formulation of proposals to meet new 
missile specifications. Practical design experi- 
ence on aircraft or missiles is essential and a 
knowledge of supersonic aerodynamics would 
be advantageous 


Commencing salary for this appointment will 
be in the range £1,050 to £1,200 and housing 
assistance can be given to suitable applicants. 


Applications in strict confidence to Dept. 


C.P.S., 336/7 Strand, W.C.2, quoting Ref. 
6108. 
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PROTECT your HEARING 
27== JET = NOISE 
EAR 


a j 
WEARING LVOSOMEC  ypEFENDERS 


THE AWTICOUSTIC and MALLOCK-ARMSTRONG COMPANIES, 204 HIGH STREET, GUILDFORD, SURREY 
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“No sealing problem has ever beaten‘em!”’ 











It’s nice to be able to assure a design or planning conference that 
all problems involving adhesion or sealing are taken care of. For 20 years 
the ‘Bostik’ research team has produced the answer to every practical 


problem submitted by the aircraft and motor car industries. 





You are invited to call in a ‘Bostik’ specialist at the start of your 


projects—and to note how much time and money he saves you! 


CALL IN 


AT THE DESIGN STAGE 









Makers of ; Rubber Resim Cemenis—inflammable and non-inflammable 
Spray applied plastic coating compositions Synthetic rubber /resin cements 
Latex rubber resin adhesives Resin cements - Self-curing natural and synthetic rubber cements Natural 

and synthetic rubber solutions Natural and synthetic rubber latex cements + Bituminous compounds for sound 

deadening, sealing and coating - Heat curing plastic sealers - Extruded plastic strip Adhesives and sealing compouids resistant 
to high and low temperatures, oil, petrol and kerosene. acids and alkalis Cements to a variety of Admiralty and Ministry of Supply specificasions. 


B. B. CHEMICAL COMPANY LIMITED . ULVERSCROFT ROAD . LEICESTER 
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3) August 1956 


Bristol Britannia 


Strategic Transport Aircraft — 





